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CHAPTER I. 
Introduction 
With rapidly changing technology, there is hardly a 
day that passes without new inventions or discoveries. 
These inventions have effects on man's environment to which 
he has to adjust in order to exist. It then means that man 
has to be prepared to adjust in order to survive in this 
changing technological world. 
The printing industry also has witnessed many changes 
as a result of new and emerging technologies. The changing 
nature of the graphic arts industry can be discussed in 
terras of its evolutionary trends. Key events in the 
industry's evolutionary process include the following; 
1. The introduction of the moveable type by China and 
Korea in the 11th Century. 
2. Johann Gutenberg's invention of the printing press 
in 1444. 
3. Alois Senefelder's invention of lithographic 
printing in 1798. 
4. The introduction of the linotype machine in 1886. 
5. The introduction of the first lithographic press in 
1903 by Ira Rubel. 
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6. The introduction of the computerized typesetting in 
the 1960s. 
7. The introduction of the laset imagers, desktop 
publishing, and electronic scanners in the 1980s. 
8. The introduction of the electronic prepress in the 
1980s. 
The challenge is greater now than ever before for 
this industry as a result of confrontation with all kinds 
of modernizations and innovations. According to "The Future 
of Print" (1986), "the rate of printing industry technology 
change will accelerate into the early part of the next 
century" (p. 44). A result of the direct influence of 
changes in technology is the change in personnel needs in 
this industry. Employers are more likely to employ graphic 
arts graduates that possess today's skills and the ability 
to keep pace with rapidly changing technology. 
Watkinson (1981) noted that the prepress is changing 
most rapidly. Many graphic arts companies have introduced 
color electronic prepress (page makeup) in their color 
prepress systems. This new development has increased 
productivity and cost effectiveness in off-line 
processing functions in areas of layout and design. 
According to Bruno (1986), "Prepress processing technology 
is changing at a very rapid pace, and yet all scanner and 
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prepress systems manufacturers seem to be following similar 
paths" (p. 50). 
Closely following the prepress in the change process is 
the postpress area. Speaking about postpress technological 
changes, the Graphics Arts Monthly publication of 1986 
stated that: 
Most progressive printers consider their bindery to 
be just as much a profit center as their pressroom. 
Most would agree that the bindery is the one area 
where these trends can be applied to maximum advantage. 
Many manufacturers of bindery equipment have made new 
product introductions this year to help printers 
achieve this advantage (p. 38) 
In coping with short-run bindery operations, there had been 
an increased use of computer technology and automation. The 
large Drupa trade show in 1986 in Germany exhibited one of 
those pieces of equipment by Kolbus Bookbinding Machinery 
Company. It was considered a new generation of hard-cover 
binding equipment. According to Rebsamen, "The first 
installations were recently made in the U.S." (1987, p. 11). 
This equipment, although requiring a higher level of skill 
to operate, has reduced the "turn-around-time" and reduced 
labor. Of course, the quality of the finished books was 
superior to "anything this writer and bindery expert has 
seen in his 37 year career" (Rebsamen, 1987, p. 15). As the 
introduction of new technology continues in this industry, 
there will be a need for a change in approach to both 
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education and training. "The industry must have appropriate 
educational facilities to teach industry people how to react 
and interact with technological changes" (Spence, 1981, 
p. 38). 
In his study conducted at Texas A & M University, 
Rodriguez (1979) stated that "the added number of skilled 
workers needed in the graphic arts industry will require 
that existing printing programs cater to those needs by 
curricular adjustments and/or more flexible programs" 
(p. 15). He also stated that "the level of responses to 
particular issues imply that there is a need for regularly 
conducted surveys to determine manpower needs in the 
printing industry" (p. 15). 
The whole spectrum of graphic arts includes the 
placement of images on paper or other substrates. Common 
subdivisions of this technology include: 
1. prepress-image design assembly. 
2. the press-image transfer. 
3. the postpress-finishings. 
The design artist generates ideas which are put on a 
piece of paper in the design stage. These often include 
type sizes and styles, use of illustrations, and specifica­
tions of paper and color of ink. The typeset materials are 
passed on to the paste-up artist who assembles the image in 
the final form. The products are called mechanicals. 
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In the image conversion stage, a part of the prepress, 
the mechanicals are converted into a film image from which a 
plate is subsequently made. This plate is used during the 
press stage to reproduce the images on a substrate. The 
finishing stage may include trimming, stapling, binding, 
punching, folding, and inserting. 
Statement of the Problem 
New technology is currently threatening all of the 
job descriptions in the graphic arts industry. Changing 
technology has a direct influence on people since personnel 
needs in the graphic arts industry change with the 
technology. Since educational institutions are important 
suppliers to the industry, it is imperative that they 
reflect these changes. 
The study is designed to investigate the workforce 
needs in the graphic arts industry, specifically in the 
prepress and postpress areas within the selected midwest 
states. 
Purpose of the Study 
The purpose of this study is to determine the human 
needs in the prepress and postpress areas of the graphic 
arts industries in selected midwest states. 
6 
Need for the Study 
The increased demand for printed products has 
necessitated the development of new and better technologies 
for faster and more efficient production processes. The 
graphic arts industry will need humans that will manage and 
interact with these technologies. 
In order to be well prepared, the need to seek opinions 
from employers about what their expectations are of 
employees is very important. This would help in determining 
what changes need to be made in the curriculum so that new 
graphic arts graduates will be given a sound education to 
meet the need in the rise of this technological trend. The 
need for industries and schools to collaborate cannot be 
over-emphasized. There is no doubt that training and 
retraining of personnel is very costly and time consuming, 
but as this collaboration increases, schools will better 
serve industries' needs and vice versa. 
Furthermore, the inadequacy in manpower needs survey in 
this industry in the past has necessitated a need for this 
study. Also, because the prepress and postpress areas are 
witnessing faster technology changes, it is essential to 
direct the study specifically towards these areas. 
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Objectives of the Study 
The objectives of the study are; 
1. to collect information concerning employers' 
present and future needs in the prepress and postpress 
areas. 
2. to determine what effects current technology has on 
job availability in the graphic arts industry. 
3. to derive a consensus of manpower needs in the 
offset printing industry for the next ten years. 
4. to determine the job effects of technology in 
relation to prepress and postpress as it relates to job 
creations and eradications. 
5. to determine the differences in the rate of 
technology adoption among small, medium, and large scale 
printing industries. 
6. to determine the extent of employer satisfaction 
that the present graphic arts curricula in the colleges/ 
universities, community colleges and vocational high schools 
meet the employer needs in these states. 
7. to collect information about employers' perceptions 
regarding the shortages and excesses of employees in the 
prepress and postpress areas of the industry. 
8. to identify areas where retraining of employees 
could be beneficial. 
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Hypotheses to be Tested 
Research hypotheses 
1. There is no significant difference between opinions 
about manpower needs now and in ten years in prepress and 
postpress areas by employers of the offset printing 
industry. 
Ho: jil = ]i2 
HI: Ml ^ M2 
If 25-35% of the items that tested this hypothesis show 
significant differences, the null hypothesis will be 
rejected. 
2. There is no significant difference in opinion 
between small, medium, and large scale offset printing 
industry employers regarding the need for competencies 
for new employees. 
Ho; pi = p2 = p3 
HI: not Ho 
3. There is no significant difference in the 
perceptions held between small, medium, and large scale 
offset printing industry employers regarding the need for 
schools to reflect the changes brought about by technology 
in their curriculum. 
Ho: pi = p2 = p3 
HI : not Ho 
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4. There is no significant difference between opinions 
of small, medium, and large scale offset printing industry 
about what the manpower needs will be in the prepress and 
postpress in ten years. 
H o : y l  =  i j 2  =  M 3  
HI: not Ho 
5. There is no significant difference between opinions 
of small, medium, and large scale offset printing industry 
about what the technological changes will be. 
Ho: yl = n2 = y3 
HI ; not Ho 
6. There is no significant difference between opinions 
of small, medium, and large scale offset printing industry 
about the need to conduct periodic surveys to determine the 
manpower needs in the offset printing industry. 
Ho; yl = \x2 = p3 
HI : not Ho 
Basic Assumptions 
The following assumptions were made in this study. 
1. Respondents from small, medium, and large offset 
printing industries in the Midwest states represent a 
larger population of the graphic arts industry in the United 
States. 
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2. Employers can most realistically report present 
employment status and also state their need areas. 
3. Revision of graphic arts curriculum must be an 
on-going process to adequately meet the needs of the 
industry. 
4. Employers would be able to project their future 
need for trained workers. 
Limitations of the Study 
There were 100 observations for this study which 
represented a 22.22% return rate. 
Delimitations or Scope of Investigation 
The scope of this study will be limited to small, 
medium, and large scale offset printing companies in 
selected Midwest states. Furthermore, only prepress and 
postpress processes of these industries will be addressed. 
Outline of Procedure 
The study will be conducted following these procedures 
1. A thorough review of relevant literature and 
related studies that are available in the United States. 
2. An identification of states that will be used for 
this study. 
3. Identify the graphic arts industries to be used in 
these states. 
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4. Develop instrument for this study. 
5. Pilot-test the instrument using selected offset 
printing industries in Ames, Boone and Des Moines. 
6. Revise and produce final copy of the questionnaire. 
7. Consult with the Iowa State University Human 
Subject Committee and get approval to use human subjects. 
8. Mail questionnaires to respondents and conduct 
appropriate follow-up for data collection. 
9. Code the data and use the statistical package for 
the social sciences SPSSX for analysis. The Iowa State 
Computation Center will be used for this purpose. 
10. Write the report, revise and prepare a final draft. 
Definition of Terms 
The following definitions are proposed for the purposes 
of the study. 
Midwest states: The Midwest states include the states of 
Iowa, Wisconsin, Illinois, Nebraska, and 
Minnesota. 
Graphic arts industry; This includes all companies or 
internal divisions that print, publish or 
package. 
Prepress; All operations that include layout and design, 
photoconversion and phototransfer aimed at 
preparation for actual printing. 
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Poatpress; All finishing operations. 
Small scale printing industry; Industry that employs 1 to 
17 employees. 
Medium scale printing industry; Industry that employs 
between 18 and 75 employees. 
Large scale printing industry: Industry that employs 76 or 
more employees. 
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CHAPTER II. REVIEW OF LITERATURE 
The printing industry is one of the largest industries 
in the United States. It ranks seventh in total 
payroll among all industries, and its more than 40,000 
plants help it rank eighth in terms of manufactured 
product value (Reinfeld, 1971, p. 9). 
According to the Eastman Kodak Company survey of 
1973, "Seventy-one percent of the companies surveyed used 
offset lithography" (p. 54). The printing industry in 
general is still growing. "In the three years prior to 
1971, the net gain was .74 employees per sheet-fed offset 
press department" (p. 80). 
Speaking about the growing nature of the industry, 
Bruno (1981) indicated the "development of new equipment, 
techniques and methods which will not replace, but 
complement and enhance, conventional printing methods and 
products" (p. 45). 
He stated further that "over the next five years, the 
printing industry is expected to grow at about the same rate 
as the gross national product" (p. 45). 
The National Association of Printers and Lithographers 
(1981) substantiated this with their prediction of a 
3.4-4.5 percent growth in output for printing for 1981 
with the Department of Commerce estimating a 6.5 
percent in the Gross National Product (GNP) for that 
period of time (Bowling, 1984, p. 10). 
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The continued growth in the industry is also stated by Bruno 
(1986), "The printing and publishing industries are growing 
about the same rate as the GNP" (p. 50). He listed four 
areas where according to him 
the trends impact the industry as (1) expanding use 
of color, (2) shorter run lengths in sheet-fed and 
packing, (3) more attention to bindery, and (4) 
increasing use of electronic and computer technology 
(p. 50). 
Semling (1986) stated that: 
Despite serious questions of the new tax revisions and 
the economy as a whole, the prognosis is for a good 
year in 1987 for printing and publishing. Further 
growth is expected in 1988 (p. 39). 
He also stated further that "the key to success for graphic 
arts firms will be the use of technology to keep up with the 
changing media market" (p. 39). 
Semling quoted Battele as saying that "the technology 
that will have the greatest impact on the graphic arts is 
home electronics, not new graphic arts technology" (p. 44). 
At the Battele Memorial Institute it has been stated that 
the effect of technology is predicated on above-average 
growth in printing volume during the next decade (p. 44). 
The growing nature of the printing industry is further 
corroborated by "The Future of Print" 
While the printing industry in net total will grow 
dramatically from its current nearly $70 billion size 
to nearly (by the year 2006) $300 billion dollars, it 
will lose five to 10 percent of potential growth to 
electronic media alternatives (1986, p. 44). 
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The knowledge of manpower needs affords a nation 
the opportunity of adequate economic preparation. This 
knowledge will provide industries adequate information about 
labor and management personnel. With the advent of new 
technologies, it is evident that career options have been 
restructured, which is the case with the graphic arts 
industry. 
A review of literature related to graphic arts printing 
yielded only a few studies that address this issue. 
Status of the Printing Industry 
The employment outlook through the 1980s is that 
employment will grow more slowly than the average for all 
industries. According to Lambert (1985), even though the 
volume of printed materials will increase as a result of 
population growth and the increase in literacy level of the 
population, employment will grow slower because of labor 
saving technological printing methods. Contrastingly, the 
printing industry has witnessed modest growth as observed by 
the Graphic Arts Technical Foundation (GATF, 1988). It is 
forecast that 1988 will continue to show the same growth 
pattern that has been witnessed during the past two years. 
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Prepress 
Significant changes have taken place in the graphic 
arts industry in the last few years. According to Richard 
Bowling, 
The trend to offset lithography, to phototypesetting 
and to color reproduction are good examples. Hand 
processing of photographic materials has been replaced 
by mechanized processing. The trend is to replace 
stripping steps with greater reliance on paste-up. 
There is a move from darkroom safelite handling of 
photo materials to room light (1984, p. 10). 
"There is no question that the graphic arts industry is in 
the midst of a period of change" (Sundeen, 1980). Changes 
have been significant in the prepress and postpress areas. 
According to Watkinson (1981), "the prepress area of the 
industry is where the greatest technological advances are 
taking place" (p. 109). The use of the word processor and 
computers that have capability to sort, store and retrieve 
information are suitable for the printing industry. The 
advent of electronic publishing has added a new dimension to 
this segment of the industry. Many questions have been 
asked that have not received answers. Some of the questions 
according to Kanter (1984) include, "So what is this 
electronic publishing (EP)? What does it really all mean? 
And is it of any real value or interest to anyone in 
mainstream printing?" (p. 27). It is Ranter's opinion that 
the answers are not easy to understand, but as far as the 
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last question is concerned, it is "yes." According to him, 
"anything which poses so real and great a threat as EP does 
to traditional methods of photocomposition must concern 
everybody who makes a living from that business" (Kanter, 
1984, p. 24). 
Experts agree that the capabilities of desktop pub­
lishing have not been exaggerated. There are several 
advantages to it. According to Kanter (1984), 
The advantages of such a system include an ability to 
choose from different off-the-shelf software packages 
to run on general purpose PCs; low cost per work 
station; good links to other systems; and support from 
some main-stream print suppliers. Such systems are 
most cost effective where individuals write, edit, 
layout pages, create graphics and control printing as 
a series of sequential tasks (p. 24). 
However, it is limited and therefore disadvantageous in 
terms of 
its low but improving levels of typographic 
sophistication, narrow software application focus, 
slower processors, limited permanent storage and single 
tasking architecture (p. 24). 
Other areas of electronic publishing that impact traditional 
typesetting include office and technical publishing, 
typographic page makeup, computer integrated publishing and 
batch composition/pagination. 
Several writers have indicated the great impact 
microcomputers will have in the world of graphic arts and 
printing in the 1990s. According to Schafer (1986), 
18 
the proliferation of low-end computers is migrating 
from being tools for black-and-white text and line art 
composition to color design, editing, and prepress 
electronic stripping (p. 72). 
According to "The Future of Print" (1986), 
continued improvements in the capabilities of text and 
graphics processors along with a decline in their cost, 
application of CAD/CAM and expert systems, and 
electronic photography provide the opportunity to make 
the industry more productive. 
Major and established typesetting vendors like Mergenthaler 
Linotype, Varityper and Compugraphic are not just watching 
the war being waged by desktop publishing, they have 
upgraded their equipment in order to respond to the competi­
tion posed by desktop publishing. 
Shelly (1986) stated that: 
The graphic arts are now in a major technological 
transition. The imminent changes are a source of 
concern and opportunity for many printers and 
publishers. There is a fear that the transition from 
traditional printing methods to fully electronic 
systems either will be too sudden, or that it will 
lead up a number of expensive blind alleys (p. 50). 
The introduction of laser-imaged Onyx plates is another 
development that has taken place. It has the capability of 
being exposed like a sheet of graphic arts film, then 
processed and used directly as a plate on the press to 
produce similar quality as a metal plate, thus eliminating 
the use of film negatives, stripping and platemaking 
prepress steps. 
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In the area of photography, the scanner is making a 
great impact that keeps industry people wondering what will 
happen to the world of the process camera. According to 
Smith (1988), "based on experiences to date, the consensus 
of users and manufacturers is that monochrome scanners are 
an unmatched tool and will replace cameras in many applica­
tions" (p. 42). Advantages associated with monochrome 
scanners include quality output, high productivity and the 
ease-of-operation. These are very significant when compared 
with conventional halftoning. "Scanners improve the quality 
of halftones in two ways: by eliminating variables that 
often flaw halftones; and by offering functions that would 
be difficult, if not impossible, to produce conventionally" 
(Smith, 1988, p. 44). 
Postpress 
Changes have also occurred in the bindery areas. 
According to Lester Reiss of Heidelberg Eastern, 
More has happened in binding in the last two years than 
in the previous 30 years. Among other advances, the 
industry has produced integrated microcomputers, 
backgauge paper cutter controls and high-speed pallet 
feeding systems. These permit work to go directly from 
printing machine or paper cuttèr into the folding 
machine. Such improvements as electronic sheet 
advances, electronic gluing and gatefold devices are 
also available (as cited in Lyman, 1982, p. 50). 
There is the availability of automated signature delivery 
systems which compress signatures and stack them in a 
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vertical manner, thus allowing the folding machines to give 
higher output with reduced manning. This reduction in 
manning is a trend that will continue as long as the techno­
logical sophistication increases in bindery. Binding speeds 
have also increased tremendously, making it faster to run 
jobs, requiring less production time. 
Technology has accelerated the make-ready time on 
modern folding machines, so that the operator has decreased 
assignment in making ready a folder. Several features such 
as automatic roller settings, better combination fold 
rollers, electronic feeders, heavier frames, increased and 
improved gluing capacity and stacking and delivery systems 
have made folders more efficient. 
Lyman (1982), quoting Reiss, noted that "perfect 
binding has been automated and improved in the last few 
years." For example, 
TV Guide recently switched from saddle switch operation 
to perfect binding. With electronics feeding pockets, 
higher speeds and electronic control operation, perfect 
binding is now a competitive and speedy way to bind 
books and magazines (p. 51). 
According to Lorenzi (1987), "It appears bindery 
capabilities will continue to expand over the remainder of 
this century, mirroring amazing advances that have taken 
place in prepress and press technology during the past 20 
years" (p. 39). 
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This trend follows industry's increased realization of 
the importance of bindery. "There is little time to correct 
errors once magazines, books or catalogs have reached the 
postpress department. Mistakes made at this stage are the 
most costly" (Lorenzi, 1987, p. 39). 
The postpress areas have traditionally witnessed lower 
investment in terms of priority as compared to other areas. 
Therefore, equipment costs in the prepress are relatively 
higher and manning required higher skills when compared to 
the postpress areas which have been labor intensive. 
It is now evident that things are changing as more 
printers have come to realize the labor intensiveness and 
the importance of this area. The use of electronic controls 
in the operations as well as for material handling is 
rising. Lorenzi (1987) mentioned the investment at Quad 
Graphics, Pewaukee, WI, where the 32 and 36-pocket Harris 
binders and stitchers are considered the latest in 
technology and the use of a CABCOM press computer has 
increased productivity. The finishing and delivery areas 
are also facilitated by ink-jet printing/multi-mailing 
devices. 
Material Handling 
One other area that is being investigated is that of 
material handling. Automated guided vehicles and automated 
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storage/retrieval systems are devices that are being used 
to reduce the cost of labor in this area. 
Manpower 
Sundeen (1974) summarized some of the major findings 
in the Kodak Graphic Arts Manpower Study conducted in 1973 
as follows: 
1. The growth of the offset lithography boom of the 
1960s is continuing unabated. Additionally, letterpress, 
which formerly dominated the industry and is still a 
dominant force, now shows a significant decline. 
2. New equipment, mostly being built for offset-
related operations, will require more—not fewer—skilled 
workers in both operation and maintenance. 
3. The number one problem of the industry is the 
growing shortage of qualified personnel in all phases of 
graphic arts, including production, sales and management. 
4. Work habits and attitudes rank first in reasons for 
failure to retain personnel. Lack of technical knowledge 
ranks second. 
5. Apparently, schools and in-plant training are 
failing to meet even the present—much less the future— 
needs of the industry (p. 28). 
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Bowling (1984) also found the following: 
1. The majority of the graphic-arts associated 
businesses within the Knoxville Labor Market Area perceived 
the ever changing state of the art within the industry. 
2. As a group the industry leaders recognized the 
need for training, retraining, and updating of skills in 
order to remain effective in this ever growing market. 
3. The printing businesses agreed with the fact 
that in order to get better trained technicians support 
must be given to localized programs in post secondary 
instruction. 
4. As a group the Owners, Managers and Others 
realized that in order to attract well trained employees, 
they must be willing to pay a better than average starting 
salary for technical school graduates. 
5. Generally, the industry representatives perceived 
their future impact upon the community and the logistic 
support they must give and receive in order to grow with 
the Art and community. 
6. The majority of the groups surveyed were able to 
idealize a curriculum for the proposed program (p. 139). 
In a study conducted by the Iowa State Department of 
Public Instruction, Des Moines, on Identification of Tasks 
in Photo-Offset Lithography Occupations in 1975, 
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respondents ranked the shortage of qualified applicants 
as the primary problem in employment of skilled 
occupational personnel in offset-lithography (p. 17). 
Rodriguez (1979) also found "the great demand being 
in hand and small machine operations, cutter and folder 
operations, small and larger offset operations, and 
paste-up" (p. 10). 
Closely related to these studies is that conducted by 
Clemson University by Crouch et al. (1972) where they found 
that off-the-street applicants and applicants from other 
shops are the sources of labor. 
Times have changed for the commercial bindery owner of 
20 years ago. In the words of Lyman (1982), "The commercial 
bindery owner of 20 years ago was a rugged individualist who 
knew the business thoroughly" (p. 51). However, things have 
changed as the major problem they confront now is that of 
labor. "Trained binding help is disappearing rapidly" 
(Lyman, 1982, p. 51). Lyman (1982) went further to quote 
Robert Tortorelli, head of Mark II Bindery and president of 
Metropolitan Binders Association, as saying that "at one of 
our meetings, someone said that in 10 years there would be 
no trained help to run our machinery" (p. 51). He contends 
that the vocational schools give little binding training. 
The result of this is that manufacturers have set up 
training courses to train personnel. The fact that the 
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bindery is also a busy place makes in-house training 
difficult. 
There seems to be the problem of job switching which 
is an offshoot of the shortage of skilled help that is 
critically needed. Lyman (1982) indicated that "the 
shortage of skilled help is so critical that good craftsmen 
do not stay in one job for long. Bindery owners scout other 
shops for likely recruits" (p. 51). 
Lyman (1982) went further to point out the growing 
nature of the industry. He quoted Mr. Rebsamen, a professor 
of bindery at Rochester Institute of Technology, as saying 
"my seminars are a good example of the new interest in 
educating bindery personnel. I give eight binding seminars 
a year—each is filled long in advance" (p. 51). 
According to Phillips (1986), "employment of the 
graphic artist is expected to grow faster than the average 
for all occupations through the mid-1990s" (p. 222). 
Getting qualified personnel to fill positions in the 
printing industry is getting more and more difficult. In 
the words of the head of one printing industry executive 
search company, "It's a real blood bath out there" 
(Phillips, 1986, p. 42). He stated further: 
Printing companies can no longer find a vice 
president of sales by putting an advertisement in 
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the local newspaper. The hunt for the right person 
to fill the right job can be both expensive and time 
consuming and can often lead to open warfare between 
competitors (p. 42). 
It is not surprising, therefore, to see printing companies 
willing to spend between $7,000 and $11,000 to find the 
right person. 
Not everybody is optimistic about the seemingly 
increasing growth in the printing industry. According to 
Lambert (1985), 
statistics for this field show output grew at an annual 
rate of 5.4 percent from 1960 to 1967, whereas it grew 
at an annual rate of only .04 percent from 1967 to 1980 
(p. 16). 
Lambert noted the decline in the number of jobs in 
areas of composition and keyboarding of copy. Most printing 
jobs, according to Lambert (1985), "can be managed by 
reporters and editors in the newsroom right from computers 
on their desks" (p. 16). Employment is, however, projected 
to increase for professional and technical workers in this 
field. It is only in areas of typesetting, operators, 
service workers and laborers that decline is anticipated. 
Implications for the Curriculum 
The result of the manpower survey of 1973 by KODAK 
indicated a necessity for a big shift in the graphic-arts 
programs. According to Sundeen (1974), 
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An immediate shift, however, is necessary in 
graphic-arts programs. Emphasis must be given to 
layout and design photocomposition, paste-up and 
copy preparation, camera work, stripping, offset 
platemaking, sheetfed offset, presswork, bindery, 
and finishing. These are the areas of the greatest 
need in the industry (p. 29). 
The survey further revealed that current education is 
failing to supply adequate skilled workers needed in the 
graphic communications industry. 
According to Sundeen (1974), "in the future a knowledge 
of how to apply ink to paper will not be sufficient, the 
graphic arts are evolving from craftsmanship to technology" 
(p. 28). He suggested that graphic communications be taught 
"as a family of major technologies that contribute to 
overall process of visual communication" (p. 24). In this 
regard, instruction should include photography, chemistry, 
physics, mathematics, and mechanics- These will equip 
students for the new technologies that are evolving in the 
graphic arts and will also enable students to work with new 
equipment that is being developed by manufacturers. A broad 
industrial-arts type program will be of most benefit to both 
industry and the student. This should be designed to 
explore the technology that underlies graphic communication. 
At the Rochester Institute of Technology, changes are 
taking place in order to adjust to the technological 
changes. Toth (1985) quoted Southworth as saying 
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I'd like to see our prepress area, press area and 
quality control area all work together to help the 
industry produce better color. We're going to have 
a required course in color reproduction and elective 
course in electronic color imaging (p. 130), and 
we're trying to put together a course that ties 
together telecommunications and electronic prepress. 
Since the industry has changed direction a bit, we 
find that some of the courses that we used to require 
are no longer as important as the courses we don't 
require (p. 131). 
According to Spence (1981), "new technology often 
results in new equipment; at the same time new skills are 
required for its operation" (p. 38). There should be 
appropriate educational facilities to teach industry 
workers how to react and manage technological change. 
To meet these challenges, it is essential educators 
meet with graphic arts industry representatives to enable 
schools to deliver their expectations. According to 
Bowling (1984), "'one of the best ways to improve 
educational systems is to strengthen communication between 
educators and the lay public'" (p. 18). When the public is 
more informed, there is the tendency that they develop more 
interest in giving assistance to educational programs that 
will eventually help all the people. Bowling (1984), 
quoting Burt, stated: 
'There is a general unanimity among educators that 
industry leaders regard the desirability and mutual 
benefits to be derived through cooperative efforts in 
the development and conduct of the vocational and 
technical education program offerings of local schools 
and school systems. Employers can gain desired 
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training facilities, reduce their own training costs, 
and future employees. . . . The benefits realized by 
schools offering courses in instructional training 
programs attuned to the needs of the industry and 
labor, therefore, play a more meaningful role in the 
community which hopefully provides a broad base of 
community support' (p. 42). 
In his study at South Carolina, Crouch et al. (1972) 
stated: 
Industry was for the most part unaware of the 
educational programs in their region, and furthermore, 
due to the consistent recommendation that schools and 
local industries work closely together, it is concluded 
that instructors and company representatives need to 
establish contact in order to maximize the benefit from 
their mutual efforts, namely the upgrading of 
educational programs and obtaining qualified employees 
for the companies (p. 121). 
He suggested the updating and the expansion of current 
programs in order for the qualitative demands of the 
industry to be met. It would, therefore, mean that schools 
are looked upon for the delivery of the much needed 
personnel for the graphic arts industry. 
In his general recommendation. Crouch et al. (1972) 
stated that 
while the comments were numerous, the general theme 
was that schools should teach the general theories of 
preparation and printing and see that the courses are 
representative of current industrial practices 
(p. 110). 
No teacher preparation institution offered all 
processes extensively used by the industry and many 
processes were only limited in the extent of 
instruction offered. On the whole, institutions 
are not changing to reflect modern industrial graphic 
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arts innovations. Teacher educators were for the most 
part using inadequate procedures to obtain insight into 
modern industrial practices (p. 6). 
It is important to determine what the manpower needs 
are in the graphic arts industry in the Midwest states if we 
are to do a good job of meeting them. According to Bowling 
(1984), Burt implied that "most geographic areas are made up 
of a diversity of manpower requirements. Each area is 
unique in its requirements" (p. 26). If graphic arts 
educators, therefore, know their area needs, they will be 
more in tune to satisfy those requirements. 
Summary 
The review of literature related to this study revealed 
that the printing industry is one of the largest industries 
in the United States. Growth in this industry continues at 
a modest pace. The growth and the attending technological 
changes have necessitated the change in production processes 
to meet the modern way of production. As the technology 
continues to change there will be continued need for the 
industry to change further. Employees have to adapt to be 
able to manage the technology. The printing industry will 
need skilled employees to manipulate sophisticated machines. 
Training and retraining of employees will be very essential 
to keep up with production demands. 
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The review also revealed that schools were not 
satisfying industry's expectations in terms of delivering 
the needed manpower needs. This is expressed by industries' 
preference of walk-in applicants to graduates of printing 
programs. However, this practice may be questionable due to 
increased complexity of emerging technology and necessary 
skills. The role of the educational institutions is 
essential in delivering this needed manpower. To achieve 
this goal, industry and schools have to collaborate so that 
schools can design a curriculum that will benefit the 
industry. 
The review of the literature provided the researcher 
insights into the work of previous researchers and also 
the methods employed by previous researchers as well as 
their findings. This study hopefully will add to other 
insights to future researchers as well as impact graphic 
communication programs at all levels of education. 
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CHAPTER III. METHODOLOGY 
This chapter describes the methods and the procedures 
employed in fulfilling the objectives of this study. The 
topics addressed are: 
1. Population 
2. Sample 
3. Instrument 
4. Validity and Reliability 
5. Data Collection 
6. Analysis of Data 
Population 
The population from which the sample was drawn 
consisted of offset printing industries in the states of 
Iowa, Minnesota, Wisconsin, Illinois and Nebraska. The 
initial listing of the companies in all states except 
Illinois was gleaned from the Printing Industries of the 
Midlands directory. This list contained the names, 
addresses and telephone numbers of these companies. The 
list was expanded to include those that were available in 
the telephone directories but were excluded from the list. 
The Printing Industries of Illinois and Minnesota refused to 
release the names of the companies. However, the researcher 
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benefitted from the work of a student in Iowa State 
University's Department of Industrial Education and 
Technology who had compiled a list in a prior study. 
These companies include those that print and publish 
commercial or in-plant. 
Sample 
Since the population was so large, a random sample 
was identified using a table of random numbers. This 
sample represented small, medium and large offset printing 
industries. A total of 450 names and addresses was 
generated for the sample. Questionnaires were mailed to 
the production and personnel managers of these companies. 
Since this study was designed to examine small, 
medium and large companies, stratification could have been 
done with the initial sample list or with the returned 
questionnaires. Since sampling industry has yielded a lower 
return than other groups, the researcher decided to stratify 
the usable returns. This enabled the researcher to assign 
equal number to each group based on the number of employees 
employed by the companies. Based on the scale of employers 
in the state of Iowa, the following stratifications were 
made: 
1. 1-17 - small scale printing company 
2. 18-75 - medium scale printing company 
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3. 75 or more employees - large scale printing 
company 
Instrument 
The use of a questionnaire was considered to be the 
most appropriate method of gathering data because of the 
large geographical area covered and the large number of 
companies. 
This questionnaire was designed by the researcher based 
on a review of literature related to the study (e.g.. Crouch 
et al., 1972; and Rodriguez, 1979). The instrument consisted 
of six parts with four major divisions. The divisions were; 
1. Current and future production processes needs 
2. Technology issues 
3. Manpower issues 
4. Demographic questions 
The first three parts were items on processes that 
include copy preparation, photography, bindery and 
finishing. 
The questionnaires were mailed to production managers 
of offset printing companies. 
Current and future production processes needs 
Because of the technical knowledge necessary to answer 
questions in these areas, the production manager was asked 
to react to the issues raised. 
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In the first three parts, respondents were to indicate 
by rating the processes in terms of the future and the 
current needs of the company on a list of items. 
It was the researcher's hope that such a rating would 
show the present needs and as well dictate the future needs 
in these areas of the industry. 
Technology issues 
The fourth part consisted of opinions about several 
technological aspects that have been introduced and 
represent possible effects on the printing industry. 
The production manager was asked to rate these 
statements to the extent of agreement or disagreement. 
These opinions represent an attempt to see how production 
managers see technological changes as affecting industrial 
practices. 
Manpower issues 
Statements about manpower issues represented attempts 
to determine the sources of skilled manpower and the 
adequacy. There were also additional statements to depict 
the nature of the work in the offset printing industry. 
Demographics 
The last part sought demographic information from the 
companies. The first question was asked to provide first 
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hand information about the size of the company for the 
purpose of stratification. Additional questions were asked 
so that the recruitment strategies and the rate of 
technology adoption can better be depicted. 
Since job titles differ from company to company, the 
respondents were asked to provide their job titles. A copy 
of the questionnaire is included in Appendix D. 
Validity and Reliability of the Instrument 
In validating the questionnaire, the initial draft 
was given to three adults with differing backgrounds in 
the Department of Industrial Education and Technology to 
check for errors and readability and to make suggestions 
for improvement. Changes were made based on their 
recommendations. It was then presented to the researcher's 
Graduate Committee. They read through the questionnaire 
and made further suggestions. Based on their 
recommendations, the questionnaire was revised before a 
final draft was produced. 
Reliability was performed for all items in the 
instrument. The analysis used was Alpha Internal 
Consistency Reliability. The Internal Consistency 
Reliability estimate for all items was .97. 
The final draft was pilot-tested using a sample of 
eight companies in Ames, Nevada, and Des Moines, Iowa. 
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To ensure a high return rate, the questionnaires were 
delivered by hand and picked up in the same manner. 
Results of the pilot test served as a basis for further 
revision and changes. 
Iowa State University required that the proposal and 
questionnaire involving the use of human subjects be 
approved by the Human Subjects Committee. This was to 
ensure that the researcher provides the proper surveillance 
of the project and ensure that the rights of the human 
subjects are properly protected. The committee approved the 
proposal and instrument that were used for this study. 
Data Collection 
A cover letter signifying the importance of the 
information to the study as well as to the company was 
designed and included with the questionnaire. The final 
questionnaire was generated and reproduced. These 
questionnaires were enveloped and sealed. They were taken 
to the Iowa State mailing center for mailing. They were 
business reply envelopes. The respondents did not need to 
affix a stamp. 
Four weeks after the first mailing, a follow-up letter 
was sent to nonrespondents. A card was included for a fresh 
requisition of a new questionnaire to those nonrespondents 
who may have lost or misplaced their questionnaires. 
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Two weeks later, a random but representative sample of 
the nonrespondents were telephoned. Some general questions 
were asked and a comparison was made with respondents that 
gave similar answers. It was the opinion of the researcher 
that if the nonrespondents' reactions were similar to the 
respondents' reactions, then it can be said that they do 
not differ significantly from the respondents and the fact 
that they did not respond should not have an effect on the 
outcome of the research. 
Of the 450 questionnaires mailed out, a total of 130 
were returned. This represents a 28.8% return rate. Thirty 
of the returned questionnaires were unusable. The total 
number of usuable questionnaires that supplied data for this 
study was 100. This represents a rate of 22.22% of the 
total mailed questionnaires. 
Analysis of the Data 
The questionnaires returned were examined for 
completeness as they were received. The data were coded for 
analysis and key-punched by the researcher. The Statistical 
Packages for the Social Sciences (SPSSX) was used to analyze 
the data. 
The data analysis consists of two aspects. 
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Descriptive analysis 
This analysis was used to determine the mean scores for 
each of the three groups that made up the sample and for 
each questionnaire item. 
Standard deviations were computed for each of the 
groups on each of the items on the instrument. Frequency 
counts and percentages were employed in treating descriptive 
data. 
Inferential analysis 
A paired t-test was used to see if a significant 
difference existed between the current need and the future 
need of the industry. 
An analysis of variance P (ANOVA) was used to test if 
a statistical difference existed between groups on each of 
the null hypotheses stated in the study. A post-hoc 
analysis was also carried out using the Scheffe's multiple 
range test whenever there were differences among groups for 
F-values significant beyond the probability level of 0.05. 
Reporting 
The results are reported in the next chapter. Tables 
are used to explain the findings. 
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CHAPTER IV. RESULTS AND FINDINGS 
The purpose of this chapter is to present the results 
and findings. This study assessed the manpower needs in the 
graphic arts industry. The data collected were subjected to 
statistical procedures and analyses. These findings are 
presented in this chapter. 
Research Objectives and Hypotheses of the Study 
Objectives of the study 
The objectives of the study are; 
1. to collect information concerning employers' 
present and future needs in the prepress and postpress 
areas. 
2. to determine what effects current technology has 
on job availability in the graphic arts industry. 
3. to derive a consensus of needs in the offset 
printing industry manpower needs for the next ten years. 
4. to determine the job effects of technology in 
relation to prepress and postpress as it relates to job 
creations and eradications. 
5. to determine the differences in the rate of 
technology adoption among small, medium, and large printing 
industries. 
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6. to determine the extent of employer satisfaction 
that the present graphic arts curricula in the colleges/ 
universities, community colleges and vocational high schools 
meet the employer needs in these states. 
7. to collect information about employers' perceptions 
regarding the shortages and excesses of employees in the 
prepress and postpress areas of the industry. 
8. to identify areas where retraining of employees 
could be beneficial. 
Research hypotheses to be tested 
1. There is no significant difference between opinions 
about manpower needs now and in ten years in prepress and 
postpress areas by employers of the offset printing 
industry. 
Ho : y 1 = )i 2 
HI: ]ll ^ vi2 
If 25-35% of the items that tested this hypothesis show 
significant differences, the null hypothesis will be 
rejected. 
2. There is no significant difference in opinion 
between small, medium, and large scale offset printing 
industry employers regarding the need for competencies 
for new employees. 
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Ho: yl = n2 = m3 
HI ; not Ho 
3. There is no significant difference in the 
perceptions held between small, medium, and large scale 
offset printing industry employers regarding the need 
for schools to reflect the changes brought about by 
technology in their curriculum. 
Ho: yl = vi2 = p3 
HI : not Ho 
4. There is no significant difference between 
opinions of small, medium, and large scale offset printing 
industry about what the manpower needs will be in the 
prepress and postpress in ten years. 
Ho: Ml = ij2 = ij3 
HI ; not Ho 
5. There is no significant difference between opinions 
of small, medium and large scale offset printing industry 
about what the technological changes will be. 
Ho: Ml = M 2 = n3 
HI : not Ho 
6. There is no significant difference between opinions 
of small, medium, and large scale printing industry about 
the need to conduct periodic surveys to determine the 
manpower needs in the offset printing industry. 
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Ho: )jl = y2 = y3 
HI : not Ho 
The objectives and the hypotheses were used as a guide 
in designing the instrument. The data that were gathered 
using the developed questionnaire were used for purposes of 
securing the information that would satisfy the objectives 
and the hypotheses of the study. The findings were 
organized so that they can be better understood. 
Survey Response 
Efforts were made to increase the return rate of the 
mailed questionnaires. Of the total 450 questionnaires 
mailed out, there were 80 first-time respondents. This 
represented a return rate of 17.7%. To increase this rate, 
a follow-up letter was sent to nonrespondents. This letter 
included a fresh questionnaire requisition card to those 
who may have lost theirs. This effort yielded 50 more 
questionnaires which represented an additional 11.1% rate. 
Some of the cards sent were also mailed back with 
numerous comments. Some of the comments are "Interstate is 
no longer a printer. Manufacturing operations ceased in 
1987, please remove our firm from your questionnaire list," 
"Ours is a small operation with 11/2 persons for press 
operation. We do not have time to complete the many ques­
tionnaires we receive" and "we are not an offset printer." 
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Telephone calls were made to five randomly selected 
companies who did not respond. General questions were asked 
from the company executives. Responses were similar to the 
ones cited above. 
Other questions yielded similar demographic answers as 
the respondents. The number of employees in the companies 
were 5, 25, 60, 100 and 250, respectively. The three 
largest companies use paper advertisement as the primary 
recruitment strategy, and personal contacts with vocational 
schools. The two smaller companies used walk-in applicants 
as well as word of mouth advertising. On the issue of 
technology adoption, the three largest companies rated 
themselves as being aggressive. The two smaller companies 
rated themselves as being conservative. The researcher 
wanted to know if they had received a research questionnaire 
in the past and what they did with it. While they couldn't 
remember if they did, they did not think they had the time 
to complete such a survey even if they did receive it. 
The respondents for the three larger companies were the 
production managers and for the two smaller companies were 
the owners. 
Of the total 130 questionnaires, 100 were usable and 
they constituted the data for this study. Copies of the 
survey instrument, card and telephone interview questions 
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are included in the Appendix. Table 1 shows the number of 
respondents and nonrespondents and the rate of response. 
Response to general questions 
Table 2 illustrates the size of the companies, the 
frequency and the percentage. 
The distribution of the company sizes served as the 
basis for the group stratification for this study. 
Table 1. The number and percentages of respondents 
N Percentage 
Respondent 125 27. 8% 
Nonrespondent 325 72. 2% 
Total 450 100.0% 
Table 2. Number of employees employed by companies 
N Frequency Percent 
1  1  1 . 0  
2  1  1 . 0  
3 4 4.0 
4 5 5.0 
5 3 3.0 
6 4 4.0 
8 3 3.0 
9 2 2.0 
10 3 3.0 
N 
12 
13 
14 
15 
17 
18 
19 
20 
25 
28 
30 
32 
40 
50 
55 
58 
60 
62 
70 
75 
78 
80 
98 
100 
101 
104 
160 
185 
190 
200 
225 
250 
285 
300 
350 
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(Continued) 
Frequency Percent 
2 2.0 
1 1.0 
2 2.0 
1 1.0 
1 1.0 
3 3.0 
1 1.0 
2 2.0 
4 4.0 
1 1.0 
2 2.0 
1 1.0 
4 4.0 
1 1.0 
2 2.0 
2 2.0 
5 5.0 
1 1.0 
1. 1.0 
4 4.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
4 4.0 
1 1.0 
1 1.0 
2 2.0 
1 1.0 
2 2.0 
2 2.0 
1 1.0 
1 1.0 
1 1.0 
47 
Table 2. (Continued) 
N Frequency Percent 
1000 2 2.0 
1200 1 1.0 
30Ô0 1 1.0 
3200 1 1.0 
5000 1 1.0 
TOTAL 100 100.0 
Table 3 shows the group stratification used for this 
study. Stratification was done to be able to assign an 
approximately equal number to each group. 
Table 3. Stratification of companies by size 
Size N Percentage 
1 - 17 33 33.0 
18 - 75 34 34.0 
78 - 5000 33 33.0 
The companies were stratified as follows: 
1. 1 - 17 - small size company 
2 .  1 8 - 7 5  -  m e d i u m  s i z e  c o m p a n y  
3. 78 - 5000 - large size company 
The primary recruitment strategies employed by the 
different companies are presented in Table 4. 
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Most companies advertised in journals or newspapers in 
order to attract employees. Other strategies employed are 
in-house, college/universities that offer graphic arts 
programs, recruiting from other printing facilities, and use 
of the vocational/technical schools. 
Table 4. The distribution of recruitment strategies 
employed by companies 
Strategy N Percentage 
Advertisement/paper 29 29.0 
In-house 7 7.0 
Colleges 7 7.0 
Other printing facilities 6 6.0 
Vocational/technical schools 6 6.0 
Outside source 5 5.0 
Local 5 5.0 
Word of mouth . 4 4.0 
Job service 4 4.0 
High schools 
Exhibitions 
3 3.0 
1 1.0 
Union trades 1 1.0 
Graphic Arts Association 1 1.0 
Observation of individual 1 1.0 
No response 26 26.0 
Total 100 100.0 
Table 5 shows how each of the companies surveyed 
perceived their technology adoption. 
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Table 5. Ratings of technology adoption by all companies 
Rating N Percentage 
Moderate 50 50.0 
Conservative 26 26.0 
Aggressive 22 22.0 
No opinion 1 1.0 
No response 1 1.0 
Total 100 100.0 
This shows that for all the companies surveyed, half 
considered their new technology adoption rating as moderate. 
About one quarter of the companies considered their adoption 
process to be conservative, and slightly lower than a 
quarter considered theirs aggressive. 
Tables 6-8 show how technology adoption is rated by 
each group (small, medium, large). 
Table 6. Ratings of technology adoption by size of company 
(small) 
Rating N Percentage 
Moderate 17 51.5 
Conservative 11 33.3 
Aggressive 3 12.1 
No opinion 2 6.1 
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This table shows that 51.5% of the small scale printing 
industry rate their new technology adoption as moderate, 
with 33.3% rating it as being conservative, and 12.1% as 
aggressive. 
Table 7. Ratings of technology adoption by size of company 
(medium) 
Rating N Percentage 
Moderate 17 50.0 
Conservative 10 29.4 
Aggressive 7 20.6 
No opinion 0 0.0 
Table 7 shows that 50.0% of medium scale printing 
industry rate their new technology adoption as moderate, 
with 29.4% rating it as conservative, and 20.6% as 
aggressive. 
Table 8. Ratings of technology adoption by size of company 
(large) 
Rating N Percentage 
Moderate 16 48.5 
Aggressive 12 36.4 
Conservative 5 15.2 
No opinion 0 0.0 
Table 8 shows that 48.5% of large scale printing 
industry rate their new technology adoption as moderate. 
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with 36.4% rating it as aggressive, and 15.2% as 
conservative. 
Even though the questionnaires were sent to the 
production and the personnel managers for completion, the 
researcher realized that job descriptions and therefore 
titles differ from company to company, therefore respondents 
were asked to state what their job titles were. Table 9 
shows the titles of respondents who completed the 
questionnaires. 
This table revealed that for most of the companies 
that responded, the production manager completed the 
questionnaires followed by the owner, the vice president, 
and managers. 
Table 9. Job titles of respondents 
Job Title N Percentage 
Production manager 32 32.0 
Owner 13 13.0 
President 12 12.0 
Vice president 11 11.0 
Manager 11 11.0 
Plant manager 8 8.0 
Missing 5 5.0 
Publisher/editor 4 4.0 
Photo engraving dept. head 2 2.0 
Industrial relations manager 1 1.0 
Technician 1 1.0 
Total 100 100.0 
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Item Frequencies 
Item frequencies and the rate of response for each of 
the items were included as part of the analysis. The item 
responses have been organized by the different divisions and 
the scale used to develop the instrument. The major 
divisions are: 
1. Type and copy preparation 
2. Photographic department 
3. Bindery and finishing 
4. Technology issues 
5. Manpower issues 
The result of the analysis of these items showed that 
several reflect a strong consensus. Table 10 shows the 
breakdown of respondents for the division of type and copy 
preparation. 
Table 10. Respondents that perform type and copy 
preparation 
Response N Percentage 
Yes 
No 
Missing 
82 
17 
1 
82 
17 
1 
Total 100 100 
Table 11. Item response for current need and need in ten years for type and copy 
preparation division 
Current Need Need in ten years 
Item Process Mean SD Mean SD 
1 Design and layout 3.76 1.54 3.99 1.57 
2 Strike on composition 1.95 1.36 1.95 1.38 
3 Computerized phototypesetting 
keyboard operations 4.07 1.50 4.40 1.30 
4 Linotype 1.44 .98 1.57 1.26 
5 Paste-up and copy preparation 4.03 1.42 3.77 1.49 
6 Proof reading 4.15 1.49 3.93 1.61 
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Eighty-two percent of the respondents engaged in type 
and copy preparation operations. 
Table 11 shows the response ratings for items in this 
division for the current need and the need in ten years. 
The results show more use of computerized typesetting and 
design and layout processes. It also indicates the 
declining use of paste-up and copy preparation and proof 
reading process. It does not indicate differences in the 
use of linotype and strike on composition processes (see 
Table 11). 
Table 12 shows respondents that perform photographic 
operations. 
Table 12. Respondents that perform photographic operations 
Response N Percentage 
Yes 86 86.0 
No 11 11.0 
Missing 3 3.0 
The current need and the need in ten years item ratings 
in the photographic department are illustrated in Table 13. 
The table shows substantial increase in the mean rating for 
the future need of the following operations (see Table 13): 
1. Process color stripping and masking 
2. Process color operations 
3. Scanner 
Table 13. Item response summary for current need and need in ten years in the 
photographic department 
Current Need Need in ten years 
Item Process Mean SD Mean SD 
1 Line photography 3.99 1.54 4.05 1.41 
2 Continuous tone black 
and white photography 3.75 1.54 3.71 1.59 
3 Simple line stripping and 
masking operations 4.12 1.51 4.01 1.44 
4 Multicolor stripping 
and masking 4.25 1.54 4.33 1.59 
5 Process color stripping 
and masking 3.67 1.72 4.08 1.70 
6 Process color operations 3.45 1.86 4.08 1.77 
7 Offset platemaking 4.13 1.64 4.21 1.52 
8 Scanner 2.72 1.87 3.68 1.90 
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Table 14 shows the respondents that perform bindery and 
finishing operations. 
Table 14. Respondents that perform bindery and finishing 
operations 
Response N Percentage 
Yes 72 72.0 
No 27 27.0 
Missing 1 1.0 
Table 15 shows the item ratings for current need and 
need in ten years in the bindery and finishing area. The 
scale used was a Likert seven-point scale as follows; 
0. Not able to judge 
1. No need 
2. Very low need 
3. Low need 
4. Moderate need 
5. High need 
6. Very high need 
The table shows a significant increase in the mean rating in 
the current need and the need in ten years in the mechanical 
binding, cutter and folder, perfect binding, and foil 
stamping operations. Others do not indicate a significant 
increase in the mean rating (see Table 15). 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
15. Item response mean and standard deviation summary for current need and 
need in ten years in the bindery and finishing department 
Current Need Need in ten years 
Process Mean SD Mean SD 
Mechanical binding 
(plastic, metal, etc.) 2.65 1.39 3.07 1.37 
Hard cover binding by hand 1.59 1.04 1.84 1.28 
Hard cover binding by machines 1.84 1.35 2.14 1.61 
Cutter and folder operations 4.33 1.32 4.63 1.12 
Perforating 3.49 1.56 3.61 1.59 
Embossing 2.40 1.39 2.85 1.74 
Laminating 2.52 1.54 2.87 1.59 
Perfect binding 2.85 1.76 3.40 1.66 
Padding 3.33 1.61 3.48 1.48 
Saddle stitching 4.05 1.52 4.27 1.33 
Shrink wrapping 3.32 1.59 3.72 1.58 
Collating ' 4.02 1.58 4.18 1.54 
Drilling 3.44 1.53 3.58 1.50 
Gathering 3.57 1.60 3.67 1.65 
Numbering 3.14 1.62 3.29 1.59 
Die-cutting 3.02 1.61 3.29 1.65 
Punching 3.03 1.58 3.26 1.65 
Gluing 2.97 1.52 3.07 1.44 
Foil stamping 2.14 1.56 3.02 1.83 
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Table 16 shows the item rating mean and standard 
deviation for issues about technological changes. Items in 
this table and Table 17 were rated on a Likert five-point 
scale as follows: 
1. Strongly disagree 
2. Disagree 
3. No opinion 
4. Agree 
5. Strongly agree 
Table 16. Item response for technology issues 
Item Technology Issues Mean SD 
1 Desktop publishing will partially 
replace traditional typesetting. 4.24 .87 
2 The use of the process camera will 
be reduced and eventually replaced. 3.17 1.14 
3 Scanning and input devices will 
increase productivity in the graphic 
arts industry. 4.29 .63 
4 Charge couple device (CCD) scanners 
will replace drum and all digital 
laser scanners in the 1990s. 3.19 .68 
5 Increased use of the scanner 
presetters will increase scanner 
productivity. 3.53 .77 
6 The use of Onyx plate will eliminate 
film negative, stripping and plate-
making prepress steps. 2.71 .91 
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Table 16. (Continued) 
Item Technology Issues Mean SD 
7 CAD/CAM techniques introduced into 
electronic color page layout 
(stripping) systems will reduce 
labor and improve productivity. 3.77 .77 
8 New photographic films will 
continue to be the best storage 
and retrieval until digital world 
overcomes this. 3.75 .73 
9 Selective binding/ink-jet system 
will reduce labor and cost in the 
bindery process. 3.40 .76 
10 Computer programmed folders will 
significantly reduce makeready time 
process. 3.49 .85 
Table 16 shows that items 1, 3, 5, 7, and 8 were rated 
above 3.50. Items 2, 4, 9, and 10 were rated above 3.00 but 
below 3.50. Item 6 was rated below 3.00. 
Table 17 shows the item response for manpower issues. 
Table 17. Item response for manpower issues 
Item Manpower Issues Mean SD 
1 The supply of skilled resources 
is adequate in the graphic arts 
industry. 
2 I foresee layoffs of employees 
in the future because of new 
technologies. 
2.57 1.07 
2.47 .98 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
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17. (Continued) 
Manpower Issues Mean SD 
The emergence of new technology 
has created new jobs in the graphic 
arts industry. 3.80 .72 
The largest source of manpower 
supply will be college/university 
level graduates. 2.91 1.02 
The largest source of manpower 
supply will be community college 
level graduates. 3.57 .92 
The largest source of manpower 
supply will be vocational high 
school graduates. 3.97 .73 
The largest source of manpower 
supply will be off-the-street 
applicants. 2.56 1.29 
Graphic arts employees must 
continually upgrade their skills 
to keep up with technological 
changes. 4.34 .52 
The present graduates of the 
graphic arts curricula are well 
prepared for the industry. 2.82 1.04 
Graphic arts industries best know 
their needs and therefore should 
prepare workers for employment. 3.08 1.10 
There are shortages of trained 
workers in the type and copy 
preparation area. 3.04 1.07 
There are shortages of trained 
workers in the photographic area. 3.45 .88 
There are shortages of trained 
workers in bindery and finishing 
area. 3.34 1.01 
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Table 17. (Continued) 
Item Manpower Issues Mean SD 
14 There is an excess of trained 
workers in type and copy preparation 
area. 2 .88 1.02 
15 There is an excess of trained 
workers in the photographic area. 2 .43 .84 
16 There is an excess of trained 
workers in the bindery and finishing 
area. 2 .58 .87 
17 There is need for recruiting and 
training in the areas of type and 
copy preparation. 3 .19 1.05 
18 There is need for recruiting and 
training in the area of photography. 3 .65 .82 
19 There is need for recruiting and 
training in the areas of bindery 
and finishing. 3 .56 .85 
20 There is need for retraining in the 
area of type and copy preparation. 3 .43 .95 
21 There is need for retraining in the 
area of photography. 3. 64 .76 
22 There is need for retraining in the 
area of bindery and finishing. 3, .46 .86 
23 Surveys must be periodically 
conducted to determine the manpower 
needs in the offset printing 
industry. 3. 99 .91 
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Results of the Hypotheses Testing 
Hypothesis 1 
It was hypothesized that there was no significant dif­
ference between opinions about manpower needs now and in ten 
years in prepress and postpress areas by employers of the 
offset printing industry on each of the following variables; 
1. Type and copy preparation 
2. Photography 
3. Bindery and finishing 
Thirty-three items were developed in these areas. A paired 
t-test procedure was utilized to test this hypothesis. The 
results of item comparisons are reported in the tables that 
follow. 
Table 18. Comparison of the current need and the need in 
ten years for design and layout 
2-tailed 
Test N Mean SD t probability 
Current need 71 3.79 1.51 
-1.51 0.137 
Need in ten 
years 71 3.99 1.57 
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Table 19. Comparison of the current need and the need in 
ten years for strike on composition 
2-tailed 
Test N Mean SD t probability 
Current need 56 2.04 1.41 
.68 0.50 
Need in ten 
years 56 1.96 1.39 
Table 20. Comparison of the current need and the need in 
ten years for computerized phototypesetting 
keyboard operations 
2-tailed 
Test N Mean SD t probability 
Current need 73 4.12 1.51 
-1.82 0.072 
Need in ten 
years 73 4.40 1.30 
Table 21. Comparison of the current need and the need in 
ten years for linotype 
Test N Mean SD 
2-tailed 
t probability 
Current need 65 1.42 1.00 
-1.69 0.096 
Need in ten 
years 65 1.57 1.26 
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Table 22. Comparison of the current need and the need in 
ten years for paste-up and copy preparation 
Test N Mean SD 
2-tailed 
t probability 
Current need 74 4.14 1.35 . 
2.29 0.025* 
Need in ten 
years 74 3.77 1.49 
•significant at .05 level. 
Table 23. Comparison of the current need and the need in 
ten years for proof reading 
2-tailed 
Test N Mean SD t probability 
Current need 75 4.29 1.42 
2.69 0.009* 
Need in ten 
years 75 3.93 1.61 
•significant at 0.05 level. 
Table 24. Comparison of the current need and the need in 
ten years for line photography 
2-tailed 
Test N Mean SD t probability 
Current need 86 3.98 1.53 
-0.32 0.748 
Need in ten 
years 86 4.02 1.41 
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Table 25. Comparison of the current need and the need in 
ten years for continuous tone black and white 
photography 
2-tailed 
Test N Mean SD t probability 
Current need 80 3.81 1.58 
0.82 0.417 
Need in ten 
years 80 3.70 1.60 
Table 26. Comparison of the current need and the need in 
ten years for simple line stripping and masking 
operations 
2-tailed 
Test N Mean SD t probability 
Current need 85 4.14 1.50 
1.11 0.269 
Need in ten 
years 85 3.99 1.43 
Table 27. Comparison of the current need and the need in 
ten years for multicolor stripping and masking 
2-tailed 
Test N Mean SD t probability 
Current need 83 4.24 1.55 
-0.48 0.632 
Need in ten 
years 83 4.31 1.60 
Table 28. Comparison of the current need and the need in 
ten years for process color stripping and masking 
Test N Mean SD t 
2-tailed 
probability 
Current need 82 3.68 1.71 
Need in ten 
years 82 4.04 1.70 
-2.25 0.027* 
•significant at 0. 05 level. 
Table 29. Comparison of the current need and the need in 
ten years for process color operations 
Test N Mean SD t 
2-tailed 
probability 
Current need 74 3.54 1.84 
Need in ten 
years 74 4.05 1.79 
-3.10 0.003* 
•significant at 0. 05 level. 
Table 30. Comparison of the current need and the need 
in ten years for process offset platemaking 
operations 
Test N Mean SD t 
2-tailed 
probability 
Current need 83 4.14 1.61 
Need in ten 
years 83 4.24 1.51 
-0.73 0.469 
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Table 31. Comparison of the current need and the need in 
ten years for scanner operations 
2-tailed 
Test N Mean SD t probability 
Current need 70 2.70 1.84 
-3.73 0.000* 
Need in ten 
years 70 3.66 1.93 
•significant at 0.05 level. 
Table 32. Comparison of the current need and the need in 
ten years for mechanical binding operations 
(plastic, metal, etc.) 
2-tailed 
Test N Mean SD t probability 
Current need 53 2.81 1.35 
-1.94 0.058 
Need in ten 
years 53 3.09 1.38 
Table 33. Comparison of the current need and the need 
in ten years for hard cover binding by hand 
operation 
2-tailed 
Test N Mean SD t probability 
Current need 49 1.67 1.09 
-1.74 0.088 
Need in ten 
years 49 1.84 1.28 
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Table 34. Comparison of the current need and the need in 
ten years for hard cover binding by machine 
operation 
2-tailed 
Test N Mean SD t probability 
Current need 51 1.82 1.26 
-2.92 0.005* 
Need in ten 
years 51 2.16 1.62 
•significant at 0.05 level. 
Table 35. Comparison of the current need and the need in 
ten years for cutter and folder operations 
2-tailed 
Test N Mean SD t probability 
Current need 68 4.44 1.25 
-1 .66 0 .102 
Need in ten 
years 68 4.63 1.12 
Table 36. Comparison of the current need and the need in 
ten years for perforating operations 
2-tailed 
Test N Mean SD t probability 
Current need 65 3.42 1.57 
-2.26 0.027* 
Need in ten 
years 65 3.60 1.59 
•significant at 0.05 level. 
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Table 37. Comparison of the current need and the need in 
ten years for embossing operations 
Test N Mean SD t 
2-tailed 
probability 
Current need 51 2.49 1.42 
Need in ten 
years 51 
-2.40 
2.88 1.74 
0.020^ 
•significant at 0.05 level. 
Table 38. Comparison of the current need and the need in 
ten years for laminating operations 
Test N Mean SD t 
2-tailed 
probability 
Current need 52 2.56 1.50 
Need in ten 
years 52 
-2.62 
2.88 1.59 
0.012^ 
•significant at 0.05 level. 
Table 39. Comparison of the current need and the need in 
ten years for perfect binding operation 
Test N Mean SD t 
2-tailed 
probability 
Current need 52 2.92 1.80 
Need in ten 
years 52 
-3.01 
3.44 1.64 
0.004^ 
•significant at 0.05 level. 
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Table 40. Comparison of the current need and the need in 
ten years for padding operation 
2-tailed 
Test N Mean SD t probability 
Current need 63 3.38 1.62 
-1.42 0.162 
Need in ten 
years 63 3.52 1.47 
Table 41. Comparison of the current need and the need in 
ten years for saddle stitching operation 
2-tailed 
Test N Mean SD t probability 
Current need 66 4.08 1.53 
-2.20 0.031* 
Need in ten 
years 66 4.30 1.32 
•significant at 0.05 level. 
Table 42. Comparison of the current need and the need in 
ten years for shrink wrapping operation 
2-tailed 
Test N Mean SD t probability 
Current need 63 3.50 1.57 
-4.26 0.000* 
Need in ten 
years 63 3.81 1.52 
•significant at 0.05 level. 
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Table 43. Comparison of the current need and the need in 
ten years for collating 
2-tailed 
Test N Mean SD t probability 
Current need 65 4.09 1.57 
-1.64 0.106 
Need in ten 
years 65 4.23 1.50 
Table 44. Comparison of the current need and the need in 
ten years for drilling operation 
2-tailed 
Test N Mean SD t probability 
Current need 66 3.48 1.54 
-1.64 0.106 
Need in ten 
years 66 3.62 1.47 
Table 45. Comparison of the current need and the need in 
ten years for gathering operation 
2-tailed 
Test N Mean SD t probability 
Current need 63 3.67 1.60 
-0.57 0.568 
Need in ten 
years 63 3.71 1.63 
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Table 46. Comparison of the current need and the need in 
ten years for numbering operation 
2-tailed 
Test N Mean SD t probability 
Current need 60 3.20 1.62 
-1.35 0.182 
Need in ten 
years 60 3.30 1.58 
Table 47. Comparison of the current need and the need in 
ten years for die-cutting operation 
2-tailed 
Test N Mean SD t probability 
Current need 56 3.09 1.64 
-1.99 0.051 
Need in ten 
years 56 3.34 1.62 
Table 48. Comparison of the current need and the need in 
ten years for punching operation 
2-tailed 
Test N Mean SD t probability 
Current need 56 3.12 1.59 
-2.01 0.049* 
Need in ten 
years 56 3.30 1.64 
•significant at 0.05 level. 
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Table 49. Comparison of the current need and the need in 
ten years for gluing operation 
2-tailed 
Test N Mean SD t probability 
Current need 55 2.96 1.56 
-0.85 0.401 
Need in ten 
years 55 3.07 1.41 
Table 50. Comparison of the current need and the need in 
ten years for foil stamping operation 
2-tailed 
Test N Mean SD t probability 
Current need 42 2.55 1.60 
-3.26 0.002* 
Need in ten 
years 42 3.05 1.83 
•significant at 0.05 level. 
Hypothesis 2 
It was hypothesized that there is no significant 
difference in opinions between small, medium, and large 
scale offset printing industry employers regarding the need 
for competencies for new employees. Table 51 shows that 
there was no significant difference between the opinions 
about the need for competencies for new employees. 
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Table 51. One-way analysis of variance, mean, standard 
deviation of size of company (small, medium, 
large) by competencies for new employees 
Sources DF SS MS F F-Prob. 
Between groups 2 .41 .21 .79 .46 
Within groups 95 24.88 .26 
Total 97 25.29 
Group N Mean Standard Deviation 
Small (Group 1) 32 3.40 .61 
Medium (Group 2) 33 3.56 .36 
Large (Group 3) 33 3.48 .54 
Note: According to Scheffe test, no two groups are 
significantly different at 0.05 level. 
Hypothesis 3 
It was hypothesized that there is no significant 
difference in the perceptions held between small, medium, 
and large scale offset printing industry employers regarding 
the need for schools to reflect the changes brought about by 
technology in their curricula. Table 52 gives a summary of 
the results. There was no significant difference between 
groups at 0.05 level. 
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Table 52. One-way analysis of variance, mean, standard 
deviation of size of company (small, medium, 
large) by graphic arts curricula adequacy 
Sources DF SS MS F F-Prob. 
Between groups 2 1.33 .67 .61 .54 
Within groups 95 103.34 1.09 
Total 97 104.69 
Group N Mean Standard Deviation 
Small (Group 1) 32 2.69 1.06 
Medium (Group 2) 33 2.79 1.02 
Large (Group 3) 33 2.97 1.05 
Note: According to Scheffe* test, no two groups are 
significantly different at 0.05 level. 
Hypothesis 4 
It was hypothesized that there is no significant 
difference between opinions of small, medium, and large 
scale offset printing industry about what the manpower needs 
will be in the prepress and postpress in ten years. Table 
53 shows that there was no significant difference between 
the three groups at 0.05 level. 
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Table 53. One-way analysis of variance, mean, standard 
deviation of size of company (small, medium, 
large) by manpower needs 
Sources DF SS MS F F-Prob. 
Between groups 2 .20 .10 1.86 .16 
Within groups 95 5.11 .05 
Total 97 5.31 
Group N Mean Standard Deviation 
Small (Group 1) 32 3.19 .21 
Medium (Group 2) 33 3.08 .26 
Large (Group 3) 33 3.16 .22 
Note: According to Scheffe test, no two groups are 
significantly different at 0.05 level. 
Hypothesis 5 
It was hypothesized that there was no significant 
difference between opinions of small, medium, and large 
scale offset printing industry about what the technological 
changes will be. A significant difference with a F value of 
3.28, p<.05 was found when data were analyzed for hypothesis 
5. Table 54 summarizes the analysis. After conducting a 
Scheffe multiple comparison test, the large scale offset 
printing industry was found to be significantly different 
from small scale printing industry with respect to 
technology changes. Based on this finding, this hypothesis 
was rejected. 
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Table 54. One-way analysis of variance, mean, standard 
deviation of size of company (small, medium, 
large) by technological changes 
Sources DF SS MS F • F-Prob. 
Between groups 2 
Within groups 96 
Total 98 
1.19 
17.41 
18.59 
.59 
.18 
3.28 .0420 
Group N Mean Standard Deviation 
Small 
Medium 
Large 
33 
33 
33 
3.41 
3.59 
3.56 
.49 
.42 
.36 
Group 3 2 1 Mean 
Large 
Medium 
Small 
(Group 3) 
(Group 2) 
(Group 1) 
* 3.68 
3.59 
3.56 
Note: An asterisk (*) denotes pairs of groups 
significantly different at the 0.05 level. 
Hypothesis 6 
It was hypothesized that there was no significant 
difference between opinions of small, medium, and large 
scale offset printing industry about the need to conduct 
periodic surveys to determine the manpower needs in the 
offset printing industry. The result is summarized in 
Table 55. The analysis of data revealed that there was no 
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significant difference between the three groups, using a 
one-way analysis. 
Table 55. One-way analysis of variance, mean, standard 
deviation of size of company (small, medium, 
large) by conducting periodic surveys to 
determine the manpower needs in the offset 
printing industries 
Sources DF SS MS F F-Prob. 
Between groups 2 1.09 .55 .66 .52 
Within groups 87 71.89 .83 
Total 89 72.99 
Group N Mean Standard Deviation 
Small (Group 1) 29 3.86 1.09 
Medium (Group 2) 30 3.97 .85 
Large (Group 3) 31 4.13 .76 
Note; According to Scheffe test, no two groups are 
significantly different at 0.05 level. 
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CHAPTER V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
Chapters I through IV of this study dealt with the 
introduction, review of related literature, methodology arid 
analysis of this research. This chapter restates the 
problem, purpose, objectives and hypotheses of the study. 
A brief discussion and conclusions based upon the findings 
follow each objective and hypothesis. Finally, the chapter 
summarizes results, presents conclusions, and makes 
recommendations. 
Restatement of the Problem 
The problem of this study was to investigate the work 
force needs in the prepress and postpress areas of graphic 
arts industries within selected midwest states. 
Restatement of the Purpose 
The purpose of this study was to determine the human 
needs in the prepress and the postpress areas of the graphic 
arts industries in selected midwest states. 
Objectives of the Study 
The objectives of this study were: 
1. To collect information concerning employers' 
present and future needs in the prepress and postpress 
areas. 
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2. To determine what effects current technology has on 
job availability in the graphic arts industry. 
3. To derive a consensus of manpower needs in the 
offset printing industry for the next ten years. 
4. To determine the job effects of technology in 
relation to prepress and postpress as it relates to job 
creations and eradications. 
5. To determine the differences in the rate of 
technology adoption among small, medium, and large printing 
industries. 
6. To determine the extent of employer satisfaction 
that the present graphic arts curricula in the colleges/ 
universities, community colleges and vocational high schools 
meet the employer needs in these states. 
7. To collect information about employers' perceptions 
regarding the shortages and excesses of employees in the 
prepress and postpress areas of the industry. 
8. To identify areas where retraining of employees 
could be beneficial. 
A review of pertinent literature was conducted and 
reported. This review presented the following areas: 
status of offset printing industry, prepress, postpress, 
material handling, manpower, implications for the 
curriculum, and summary. 
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The designed survey instrument consisted of 57 
questions including Likert five-point and seven-point 
scales. Other information was collected regarding the 
number of employees the company employs, the primary 
recruitment strategies, technology adoption, and 
respondents' job titles. A pilot study was conducted with 
instruments sent to eight companies. After some 
modification, the questionnaire was sent to a sample of 
companies. 
The sample randomly selected for this study was 450 
companies from the states of Iowa, Illinois, Minnesota, 
Wisconsin, and Nebraska. The questionnaires were returned 
by 28.8% of the companies surveyed. 
The findings of the chapter were based upon hypotheses 
testing. A paired t-test of hypothesis 1 revealed that 11 
of the 33 items show a significant difference between the 
current need and the need in ten years. The paste-up and 
copy preparation and proof reading operations scored 
significantly higher on the current need than the need in 
ten years. On the other hand, the process color stripping 
and masking, process color, scanner, hard cover binding by 
machines, perforating, embossing, laminating, perfect 
binding, saddle stitching, shrink wrapping, punching and 
foil stamping operations scored significantly higher on the 
need in ten years than the current need. 
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A one-way analysis of hypotheses 2-4 and 6 revealed 
that there was no significant difference between the 
companies' sizes and competencies for new employees, graphic 
arts curricula adequacy, manpower needs, and conduction of 
periodic surveys regularly to determine the offset printing 
industries' manpower needs. 
Hypothesis 5 was tested by one-way analysis of variance 
that resulted in a significant difference between the groups 
and the technology changes. It was found that the large 
scale company (group 3) differed significantly from the 
small scale company (group 1). Large companies perceived 
the effects of technological changes on the industry as 
being greater than the small companies. 
Conclusions 
The conclusions of this study will be presented in 
terms of the stated hypotheses and research objectives. 
Each of them will be restated and followed by a conclusion 
based upon findings in Chapter IV and a discussion related 
to the conclusion is presented. 
Hypothesis 1 
It was hypothesized that there was no significant 
difference between opinions about manpower needs now and in 
ten years in prepress and postpress areas of employers of 
offset printing industry on each of the following variables: 
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1. Type and copy preparation 
2. Photography 
3. Bindery and finishing 
Conclusion of hypothesis 1 A paired t-test was 
performed to test the hypothesis. Based on the findings 
presented in Tables 18-50, null hypothesis 1 was rejected. 
There was a significant difference between opinions about 
manpower needs now and in ten years in prepress and 
postpress areas of offset printing industry as reported by 
the employees. There is a significant difference between 
opinions about the current need and the need in ten years 
in 14 of the 33 items that were tested to answer this 
hypothesis. These items represent 42.42% of all items 
related to this hypothesis. Therefore, the null hypothesis 
was rejected. 
Discussion of hypothesis 1 The paste-up and copy 
preparation and proof reading operations were rated 
significantly higher as far as the current needs are 
concerned than the needs in ten years. It can be concluded 
that the need is greater in these areas now than it will be 
in ten years hence. 
Contrastingly, the process color stripping and masking, 
process color, scanner, hard cover binding by machines, 
perforating, embossing, laminating, perfect binding, saddle 
84 
stitching, shrink wrapping and punching operations were 
rated significantly higher as far as the need in ten years 
than is the current need. Thus, it can be concluded 
that the need would be greater for these operations in the 
next ten years than it is currently. The remaining 19 items 
related to this hypothesis represent 57.58% that do not show 
a significant difference as far as their rating is concerned 
on current need and the need in ten years. This does not in 
any way mean that there may not be a change in the needs but 
that the change, if there is any, will not be statistically 
significant. Areas of no and very low need currently and in 
the next ten years are: strike on composition, linotype, 
gluing and hard cover binding by hand. 
Hypothesis 2 
It was hypothesized that there was no significant 
difference in opinion between small, medium, and large scale 
offset printing industry employers regarding the need for 
competencies for new employees. 
Conclusion of hypothesis 2 A one-way analysis of 
variance was performed to test this hypothesis. It was 
concluded based upon the findings reported in Table 51 that 
there was no significant difference between the opinions of 
the small, medium, and large scale offset printing industry. 
Therefore, the null hypothesis was not rejected. 
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Discussion of hypothesis 2 By finding no 
significant difference between opinions of the groups on 
this hypothesis, it means that all the three groups consider 
recruiting, training and retraining essential in areas of 
type and copy preparation, photography, and finishing and 
bindery. They all have similar needs in these areas. 
Hypothesis 3 
It was hypothesized that there is no significant 
difference in the perceptions held between small, medium, 
and large scale offset printing industry employers regarding 
the need for schools to reflect the changes brought about by 
technology in their curricula. 
Conclusion of hypothesis 3 Based upon findings 
presented in Table 52, null hypothesis 3 was not rejected. 
There was no significant difference between the three 
groups, i.e., small, medium, and large scale offset printing 
industry employers regarding the need for schools to reflect 
the changes brought about by technology in their curricula. 
Discussion of hypothesis 3 By finding no significant 
difference between opinions of the groups indicates that the 
groups believe that graphic arts curricula should reflect 
technological changes. The low mean scores for all the 
three groups indicate similar perceptions that the graphic 
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arts curricula graduates are not well prepared for the 
industry. 
Hypothesis 4 
It was hypothesized that there is no significant 
difference between opinions of small, medium, and large 
scale offset printing industry about what the manpower needs 
will be in ten years. 
Conclusion of hypothesis 4 Based upon the findings 
presented in Table 53, null hypothesis 4 was not rejected. 
There was no significant difference between opinions of 
small, medium, and large scale offset printing industry 
about what the manpower needs will be in ten years. 
Discussion of hypothesis 4 Finding no significant 
difference between opinions of the three groups indicates 
that they all share similar opinions as far as the items 
that tested this hypothesis are concerned. By considering 
mean scores included in Table 14, some of the results are 
worth mentioning. The following are inferred. 
1. The supply of skilled human resources is not 
adequate in the graphic arts industry. 
2. Layoffs will be minimal in the future because of 
new technologies; rather, there has been the creation of new 
jobs in the industry. 
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3. The largest source of manpower supply will be 
vocational high school graduates. Closely following are 
community college graduates, college/university level 
graduates, and off-the-street applicants. This is a 
reversed trend from what Crouch et al. (1972) reported 
about off-the-street applicants being the primary source of 
labor and vocational technical programs not being given 
consideration for entry level personnel. 
4. There are shortages of trained workers in the 
photography and bindery and finishing areas. 
5. There is need for recruitment, training and 
retraining in the photography and bindery and finishing 
areas. 
Hypothesis 5 
It was hypothesized that there was no significant 
difference between opinions of small, medium, and large 
scale offset printing industry about what the technological 
changes will be. 
Conclusion of hypothesis 5 Based upon the 
findings presented in Table 54, null hypothesis 5 was 
rejected. There was a significant difference between 
opinions of small, medium, and large scale offset printing 
industry about what the technology changes will be. 
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Discussion of hypothesis 5 Large scale offset 
printing industry is significantly different from small 
scale offset printing industry as far as the issue of 
technology changes are concerned. It can be inferred that 
since large companies use more technology than small 
companies they are more aware of new technologies and their 
influences on the industry. A comparison of Tables 6-8 
shows that small scale offset companies are more 
conservative when it comes to the adoption of technology 
when compared to the other two groups. Many issues evoked 
discussion here. Notably are that the desktop publishing 
will partially replace traditional typesetting, the increase 
in productivity due to the use of scanning and input devices 
as well as scanner presetters. Also, the introduction of 
the CAD/CAM techniques into electronic color page layout 
(stripping) systems will reduce labor as well as increase 
productivity. There will also be a continuation of 
introduction of new films that will continue to be a good 
storage device. 
However, it is unsure what will become of the use of 
the process camera; perhaps industry is not too sure yet 
about the direction the technology is heading. The use of 
the Onyx plate will not eliminate film negative, stripping 
and platemaking prepress steps. The extent to which the 
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selective binding/ink-jet systems and computer programmed 
folders will reduce labor, cost, and makeready time, 
respectively, is also unclear. Perhaps for most of the 
companies surveyed, the technological knowledge is limited 
as to what the capabilities are for these devices. 
Hypothesis 6 
It was hypothesized that there was no significant 
difference between opinions of small, medium, and large 
scale offset printing industry about the need to conduct 
periodic surveys to determine the manpower needs in the 
offset printing industry. 
Conclusion of hypothesis 6 Based upon findings 
presented in Table 49, null hypothesis 6 was not rejected. 
There was no significant difference between the three 
groups, i.e., small, medium, and large scale offset printing 
industry, regarding the need to conduct periodic surveys to 
determine the manpower needs in the offset printing 
industry. 
Discussion of hypothesis 6 This finding verifies 
what might be expected: the need to conduct a periodic 
survey to determine what the need will be in the offset 
printing industry as the technology continues to change. 
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Recommendations 
The findings and the conclusions of this study 
generated the basis for the following recommendations. 
The recommendations are presented in two parts. The first 
part contains recommendations based on the findings and 
conclusions; the second part offers recommendations for 
further research related to this study. It is generally 
recommended that readers use their discretion when using 
this data since the return rate was low. 
Recommendations based on the findings and conclusions 
1. The current need in the paste-up and copy 
preparation operations suggests that schools be prepared to 
meet this need. However, in the future, the need will shift 
to areas of process color stripping and masking, process 
color, perforating, embossing, laminating, perfect binding, 
saddle stitching, scanner, and hard cover binding by 
machines operations. Other areas will be shrink wrapping, 
punching and foil stamping operations. Schools should 
develop and update curricula to teach these areas in order 
to meet the needs of the graphic arts industries. 
2. There is need for recruitment and training in the 
areas of type and copy preparation, photography, and bindery 
and finishing. Also, retraining will be needed in these 
areas. As industry does not consider itself solely 
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responsible to achieve this end, there should be 
collaboration between schools and the industry to be able 
to achieve this objective. 
3. Schools must reflect changes in curriculum based 
on technological changes to meet the emerging and prevalent 
industrial practices. 
4. Given the changing nature of the industry, surveys 
must be conducted regularly to determine needs in the offset 
printing industry. 
Recommendations for further study 
1. A similar study can be conducted to cover a 
different geographical area. Further studies need to be 
conducted to see whether the findings in this study can be 
generalized to other populations beyond the Midwest. 
2. This study can also be conducted using graphic arts 
educators to see how their perceptions about manpower needs 
compare with representatives of industries. 
3. Further investigations are needed to determine 
what the manpower needs are in other areas of the industry. 
For example, flexography is a growing area in the printing 
industry. Knowing what needs are will help the industry to 
grow further. 
4. A study can also be conducted to see the effect of 
home electronics on the future needs in this industry. 
92 
BIBLIOGRAPHY 
Adams» M. J,, & Faux, D. D. (1982). Printing technology 
(2nd edition). Belmont, California! Wadsworth. 
Berglund, E. G. (1985). The prepress mirage; New 
technology is fueling a revolution in electronic 
publishing as old definitions blur and merge. American 
Printer, ]^(12), 43-45. 
Bowling, R. L. (1984). A needs assessment of the Knoxville 
labor market to determine a post secondary graphic-arts 
program for the state technical institute. Unpublished 
doctoral dissertation, The University of Tennessee, 
Knoxville, Tennessee. 
Brady, N. R. . (1988). Hiring practices of companies in the 
printing industry. Unpublished manuscript, Iowa State 
University, Ames, Iowa. 
Broekhuizen, R. J. (1979). Graphic communications (2nd 
ed.). Bloomington: McKnight. 
Bruno, M. H. (1986). Status of printing in the U.S.A.— 
1986 part 3. New England Printer and Publisher, 49(10), 
50-57. 
Bruno, M. H. (1981). Trends in the printing and 
information industry. American Printer and Lithographer, 
187(3), 45. 
Bruno, M. H. (1979). Pocket pal (12th ed.). New York; 
International Paper. 
Burt, S. M. (1967). Industry and vocational-technical 
educations. New York; McGraw-Hill Book Co. 
Chapman, B. (1985). Rosy future for print. Graphic Arts 
Monthly, ^ (1), 96-98. 
Cheslow, R. C. (1985). Prospects for artificial 
intelligence in the graphic arts industry. Graphic Arts 
Monthly, ^ (10), 547-554. 
93 
Cogoli, J. E. (1980). Photo-offset fundamentals (4th ed.). 
Bloomington: McKnight. 
Combs, E. (1985). Users groups: Are they worth the time? 
American Printer, 194(2), 47-52. 
Computer in the graphic arts: Don't let technology distract 
you. Use the microcomputer as a tool to develop specific 
solutions for specific applications. (1984). American 
Printer, 193(2), 96. 
Conrad, R. (1986). The future of reprographics. Design 
Graphics World, 3^(9), 10-36. 
Critchlow, R. V., & Herman, A. S. Outlook for technology 
and manpower in printing and publishing (U.S. Department 
of Labor, Bulletin 1774). Washington, DC: U. S. 
Department of Health, Education and Welfare. 
Cronin, P. (1988). Need a typesetter? Consider 
application first. In-Plant Printer & Electronic 
Publisher, 28(3), 42=?51 
Crouch, J. P., Daily, D. W., & Gunter, S. (1972). Graphic 
arts industry and technology in the South Carolina labor 
market region with implications for curriculum 
development. (Clemson University, Project No. l-d-027). 
Washington, DC: U. S. Department of Health, Education 
and Welfare. 
Cunningham, M. (1985). Electronic publishing—are all the 
pieces together? Graphic Arts Monthly, ^ (9), 1985. 
Deep look at lithography. (1984). Graphic Arts Monthly, 
M(6), 44-52. 
DeNeve, R. (1985). The graphic edge. Public Relations 
Journal, 4^(7), 19-25. 
Dennis, E. A. (1980). Lithography technology (1st ed.). 
Indianapolis: Bobbs-Merrile. 
Dubin, S. S. (Ed.). (1970). Professional obsolescence. 
Proceedings of the NATO Scientific Affairs Division 
(pp. 1-17). Lexington, Massachusetts: D. C. Heath and 
Company. 
94 
Dunn, S. T. (1985). Playing the numbers game—a new look 
at the color scanner, electronic prepress systems 
markets. American Printer, 194(2), 94-96. 
Focus on the bindery. (1986). Graphic Arts Monthly, 58(9), 
38-43. 
Foresight and technology are printer's survival tools. 
(1981). American Printer and Lithographer, 187(4), 60. 
The future of print 1986-2006. (1986). American Printer, 
197(5), 44-45. 
Gaffin, H. (1985). A key player in the graphic arts for 
this century: Film. Graphic Arts Monthly, 196(12), 46-
48. 
Goodstein, D. H., & Smiley, D. N. (1982). Future shock of 
electronic color. Graphic Arts Monthly, 54(6), 96-97. 
Graphic arts education—quantity and quality. (1983). 
American Printer, 191(2), 16. 
Graphic Arts Technical Foundation. (1988). Forecast of 
graphic arts in 1988. Pittsburgh, PA: The GATF Techno-
Economic forecasting staff. 
Gribbons, W. M. (1987). Electronic publishing: Role of 
the graphic communications educator. Visual 
Communications Journal, 25-26. 
Grisworld, N. (1982). Space age color prepress system for 
Collier Graphics. American Printer, 189(2), 48-49. 
Guldin, M. F. (1979). Graphic arts education: From 
apprenticeship programs to management and engineering. 
Graphic Arts Monthly, ^ (9), 244-246. 
Hall, K., & Miller, I. (1975). Retraining and tradition. 
London: George Allen. 
Haraermesh, D. S. (1971). Economic aspects of manpower 
training programs. Lexington, Massachusetts: D. C. 
Heath and Company. 
Heller, C. 0. (1986). ETP for defence. Graphic Arts 
Monthly, 58(9), 66. 
95 
Huber, A. J. (1982). The changing face of prepress in the 
graphic arts. American Printer, 189(6), 82-84. 
Identification of employers in metropolitan Kansas City who 
hire commercial artistsT (1975). overland Park, Kansas: 
Johnson County Community College, Office of Institutional 
Research. 
Identification of tasks in photo-offset lithography 
occupations. (1975). (University of Northern Iowa, 
Project No. VT-102-566). Washington, DC: U. S. Office 
of Education. 
Ighedo, J. A. (1984). Manpower feasibility study with 
implications for vocational-technical education in Bendel 
state of Nigeria. Unpublished doctoral dissertation, 
Iowa State University, Ames, Iowa. 
Johnston, P. (1984). Product development. Part II: Coming 
to market. Graphic Arts Monthly, ^ (5), 51-52. 
Kagy, P. D., & Adams, J. M. (1983). Graphic arts 
photography. North Scituate, MA: Brenton. 
Kanter, S. (1984). Desktop's chariot of fire. Lithoweek, 
8(37), 27-28. 
Klasnic, J. (1981). Inplant printing handbook. Salem: 
GAMA. 
Kodak graphic arts industry manpower study: Final report. 
(1973). Kodak graphic arts industry manpower study: 
Complete report (Research Rep. No. ED10-17T). Rochester, 
New York: Eastman Kodak Company. 
Kulczyk, K. et al. (1976, August). Whatever happened to 
the California job case? And did editorial quality go 
with it? Paper presented at the annual meeting of the 
society association for education in journalism. College 
Park, Maryland. 
Lambert, R. (1985). It's up to us; Viewing the unlimited 
possibilities of new technology. Wisconsin Vocational 
Educators, 9(1), 16-17. 
Lessner, I. (1988). A high-tech coloring book: Electronic 
prepress trends. American Printer, 200(6), 29-32. 
96 
Lorenzi, N. (1987). That finishing touch: Progress in the 
bindery. American Printer, 198(6), 39-45. 
Lyman, R. (1982). Bindery. American Printer, 188(5), 50-
52. 
Mallardi, V. (1986). Funny things happen on the way to the 
forecast. American Printer, 198(3), 50-52. 
Martin, R. D. (1972). Careers for the 70s; Graphic arts. 
Industrial Education, ^ (6), 10-12. 
McCall, R. B. (1986). Fundamental statistics for 
behavioral science (4th ed.}. San Diego: Harcourt Brace 
Jovanovich. 
Mills, D. C. (1986). Optical disk storage. Graphic Arts 
Monthly, ^(6), 42-43. 
Mintz, P. B. (1981). A dictionary of graphic arts terms; 
A communication tool' for people who buy'type and 
printingT New York: Van Nostrand Reinhold. 
A new piece of equipment has allowed this Ohio photo lab to 
expand its business in the graphic arts. (1985). 
Graphic Arts Monthly, ^(11), 114-116. 
Nikcevich, M. (1983). Typesetting as the key stroke to 
franchising in the graphic arts. American Printer, 
191(1), 46-48. 
Norusis, M. J. (1986). Data analysis. Chicago; SPSS Inc. 
Phillips, F. G. (1986). Looking for (Mr.) (or Ms.) right. 
Printing Impression, 2^(5), 40-42. 
Progress in research reported by GATF. (1982). Graphic 
Arts Monthly, ^(9), 160-161. 
Rayford, E. W. (1967). Employment opportunities, training 
needs and vocational education for graphic arts in 
MissourTI Unpublished doctoral dissertation. The 
University of Missouri, Kansas City, Missouri. 
Rebsamen, W. (1987). New technology benefits short-run 
edition binding. The New Library Scene, 6(4), 11-15. 
97 
Reinfield, G., Jr. (1971). Opportunities in graphic 
communications. New York: Universal Publishing and 
Distributing Corporation. 
Rodriguez, J. J. (1979). Demand for skilled workers in 
commercial printing as perceived by commercial printers, 
printing educatorsT and printing trade services suppliers 
(Report No. CE 023 602). Kansas : Pittsburg State 
University. (ERIC Document Reproduction Service No. ED 
181 203) 
Romano, P. (1982). Typesetting's brave new world. 
American Printer, 139(5), 25-29. 
Rosenthal, T. N. (1982). Productivity improvement through 
a review of graphic arts skills. American Printer, 
189(9), 16. 
Rutherford, B. (1985). In-house printing offers many new 
options. Office Administration and Automation, 46(8), 
28-82. 
Schafer, L. (1986). The desktop studio. Graphic Arts 
Monthly, ^ (9), 72-76. 
Semling, H. V. (1986). Forecast 1987 catching the wave of 
profitability. American Printer, 198(3), 39-49. 
Semling, H. V., Jr. (1985). It's 'back to the future' as 
graphic arts firms go beyond tradition to search for new 
marketing strategies. American Printer, 196(12), 33-42. 
Shelly, B. L. (1986). Industry's technology transition. 
World-Wide Printer, 9^(4), 14. 
Smith, M. (1988). The sharper image: A scanner update. 
American Printer, 200(5), 40-48. 
Spence, W. B. (1981). Assessing new technology for more 
profitable growth. Printing Impressions, ^(10), 38. 
SPSSX user's guide (2nd ed.). (1986). Chicago: SPSSX. 
Staehlin, R. (1983). The quest to make bindery operations 
pay off. American Printer, 190(6), 40-41. 
Stewart, R. (1986). Making the pieces fit in the image 
assemble puzzle. American Printer, 198(6), 35-39. 
98 
Sundeen, E. (1980). Graphic communication; A look at the 
future. Visual Communications Journal, 15. 
Sundeen, E. I. (1974). New challenge for graphic arts; 
Modernize now I School Shop, 21(9), 28-29. 
Technology review 1983. (1983). Graphic Arts Monthly, 
55(12), 48-50. 
Toth, D. (1985). What's new at school. Graphic Arts 
Monthly, 95(7), 126-130. 
U. S. Department of Labor. Occupations and publishing 
industry» U. S. Department ot Labor Occupational Outlook 
Report series. 1978-79. 
U. S. Department of Labor. Printing press operators. U. S. 
Department of Labor Occupation Report series. 1^85-86. 
Walter, T. T. (1986). Commercial printing: What's ahead, 
part I. Graphic Arts Monthly, ^(11), 57-58. 
Watkinson, L. J. (1981). The way ahead—aspects of new 
technology. American Printer and Lithographer, 187(5), 
109. — 
Whidden, B. (1988). Let the good times roll. In-Plant 
Reproductions & Electronic Publishing, 38(5), 41-42. 
White, W. (1985). Conceived 10 years ago, ion printing 
technology has come of age. It may give laser printing 
some stiff competition. American Printer, 194(3), 43-44. 
Winkleman, M. (1985). How to choose and use a graphic 
designer. Public Relations Journal, 41(7), 33-35. 
Ynostroza, R. (1986). The bindery workers. Graphic Arts 
Monthly, ^ (9), 45-52. 
99 
ACKNOWLEDGEMENTS 
I wish to acknowledge with gratitude the vital roles 
played by a number of individuals who made the completion of 
this research, and consequently my doctoral program at Iowa 
State University, a possibility. 
Sincere appreciation is expressed to Dr. William D. 
Wolansky, who served as the major advisor for this project. 
His guidance, support, and encouragement provided the 
catalyst for its completion. 
Appreciation is also extended to other members of the 
committee: Dr. A. J. Netusil, Dr. John Dugger, Dr. Robert 
Strahan, and Dr. Larry Bradshaw. Their patience and support 
in reading through the manuscript and offering suggestions 
have been very helpful. Without them, the dissertation 
would not have been completed. To them I am very grateful. 
Special thanks to those who helped in one way or the 
other to complete my doctorate degree successfully at Iowa 
State. 
I would also want to thank Mrs. Judy Jarboe for the 
many hours she put into typing this dissertation. Her 
typing and layout skills provided the final manuscript for 
this study. 
100 
Finally, I am especially grateful to my wife, 
'Punmilayo, our special children, Gbenga, Lola and Sola. My 
sincere gratitude to them for their understanding, patience, 
and love throughout the course of the study. 'Punmilayo is 
not only an understanding wife, but also a caring mother. 
Thank you all very much. 
101 
APPENDIX A. 
HUMAN SUBJECTS COMMITTEE PROJECT APPROVAL SHEET 
102 
INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA STATE UNIVERSITY 
(P1«as« follow tha accompanying Instructions for compI#tIng this form.) 
(7^  TItIa of project (pUaaa typa); An Assessment of the Manpower Needs in the 
Graphic Arts Industry in Selected Midwest States. 
Cij I agre# to provida tha propar survaillanca of this project to Insure that the rights 
and welfare of tha human subjects are proparly protected. Additions to or changes 
In procedures affecting tha subjects after tha project has been approved will be 
submitted to tha committee for review. 
Olusegun Odeslna 5/1/88 
Typed Named of Principal Investigator Date Signature of Principal investigator 
led II 294-8529 
Campus Address Campus Telephone 
^3^ Signatures of others (If an^) Data Relationship to Principal Investigator 
© 
MAY 0 2 88 
ATTACH an additional paga(s) (A) describing your proposed research and (B) the 
subjects to be used, (C) Indicating any risks or discomforts to the subjects, and 
(0) covering any topics checiced below. CHECK all boxes applicable. 
n Medical clearance necessary before subjects can participate 
n Samples (blood, tissue, etc.) from subjects 
n Administration of substances (foods, drugs, etc.) to subjects 
n Physical exercise or conditioning for subjects 
n Deception of subjects 
n Subjects under 14 years of age and(or) Q Subjects 14-17 years of 
n Subjects in Institutions 
n Research must be approved by another institution or agency 
r 5 J ATTACH an example of the material to be used to obtain informed consent and CHECK 
which type will be used. 
n Signed informed consent will be obtained. 
n Modified informed consent will be obtained. 
©Month Day Year Anticipated date on which subjects will be first contacted: S fi Sfl 
Anticlpaced date for last contact with subjects: A in qq 
r 7 J If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey instruments: 
Month Day Year 
signature of or^hairperson Date Department or Administrative Unit 
Oy ÔêpJsrôn"ôF"thê"Ûnrvêrsrty Committêê"ôn"thê"Ûsê"ô?'HÛmân"Subjects'Tn'SesearchT" 
yfCl Project Approved Q Project not approved Q No action required 
<l«n3rg,e <1. Karas 
Name of Committee Chairperson Date Signature of Committee Chairperson 
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APPENDIX B. 
COVER LETTER FOR PILOT STUDY 
IOWA STATE 
104 College of Education 
Department of Industrial 
Ediicotion and Technology 
Ames. Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
May 6, 1988 
Dear Managers: 
The graphic arts Industry has lately experienced increased technological 
changes and consequently changes in human resource needs. 
We need your input into this study in determining how the changes will affect 
the manpower needs in the prepress and postpress areas of offset printing 
industries. 
As the production manager, you are asked to complete sections I-IV and the 
personnel manager is asked to complete sections V & VI. You are jointly 
asked to complete section VII.of this questionnaire. 
These data will be kept strictly confidential. Data collected will be 
sumnarized as a group, thus protecting your confidentiality and identity. 
The survey will require about 15 minutes of your time. 
Your input is very much appreciated . Thank you very much. 
William D. Wolansky 
Professor 
Olusegun Odesina 
Doctoral Student 
Department of Industrial Department of Industrial 
Education and Technology Education and Technology 
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APPENDIX C. 
COVER LETTER 
IOWA STATE 
106 
College of Education 
Department of Industrial 
Education and Technology 
Ames. Iowa 50011 
UNIVERSITY Iblephone; 513-294-1033 
May 20, 1988 
Dear Managers: 
The graphic arts industry has experienced lately technological 
changes and consequently changes in human resource training 
needs. It is necessary to determine what the changes in human 
resource need will be. A need assessment of the industry will 
help schools better prepare graduates and therefore supply 
industries with adequate manpower. 
You have been randomly selected to participate in a study to 
determine how technological changes will affect the manpower 
needs in the prepress and postpress areas of offset printing 
industries. 
As the production manager, you are asked to complete sections 
I through IV and the personnel manager is asked to complete 
sections V and VI of this survey. These data will be kept 
strictly confidential. The number that appears on the survey 
is for purposes of a follow-up letter to nonrespondents. 
All information will be collected and summarized as a group, 
thus protecting your confidentiality and identity. The survey 
will require about 15 minutes of your time to complete based 
on a pilot study with managers. 
After you have completed the questionnaire, please deposit it 
in the. U. S'. mail. No postage is necessary. Please have-your 
questionnaire completed and returned to us within the next 
ten days. 
Your time and cooperation are very much appreciated. Thank you 
very much. 
Sincerely, 
Olusegun Odesina 
Doctoral Student 
Department of Industrial 
William D. Wolansky, 
Professor / 
Education & Technology 
Department of Industrial 
Education & Technology 
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APPENDIX D. 
SURVEY INSTRUMENT 
108 
OFFSET PRINTING MANPOWER NEEDS QUESTIONNAIRE 
TNN" I KT JrrrONS; Listed below are production areas found in the prepress and the 
postpress areas of the graphic arts industry. Please circle the number that indicates the 
current and the future manpower needs of your company in the following offset printing 
areas. 
I. TYPE AND COPY PREPARATION 
Do you perform type and copy preparation operations? Yes or No (Circle one). If yes, 
please respond to the following item. If your answer is no, go to section n. 
Current Need Process Need in ten years 
0) 
60 OO 
h i s  : | l 1  
0  1 2 3 4 5 6  0 1 2 3 4 5 6  
1. 0 1 2 3 4 5 6 Design and Layout  ^ 0123456 
2 .  0 1 2 3 4 5 6  S t r i k e  o n  C o m p o s i t i o n  0  1  2  3  4  5  6  
3 Computerized phototypesetting 
0 1 2 3 4 5 6 key board operations 0 1 2 3 4 5 6 
4. 0 1 2 3 4 5 6 Linotype 0 1 2 3 4 5 6 
5 .  0 1 2 3 4 5 6  P a s t e - u p  a n d  c o p y  p r e p a r a t i o n  0  1  2  3  4  5  6  
6 .  0 1 2 3 4 5 6  P r o o f r e a d i n g  0  1  2  3  4  5  6  
109 
Other production processes (Please list and circle) 
7 .  0 1 2 3 4 5 6  0 1 2 3 4 5 6  
8 .  0 1 2 3 4 5 6  0 1 2 3 4 5 6  
9 .  0 1 2 3 4 5 6  0 1 2 3 4 5 6  
1 0 . 0 1 2 3 4 5 6  0 1 2 3 4 5 6  
n. PHOTOGRAPHIC DEPARTMENT 
Do you perform photographic operations? Yes or No (Circle one ). If yes, please respond 
to following items. If your answer is no, go to section HI. 
1 .  0 1 2 3 4 5 6  L i n e  p h o t o g r a p h y  0  1  2  3  4  5  6  
2. Continuous tone black and white 
01 2 3 4 5 6 photography 01 2 3 4 5 6 
3 .  0 1 2 3 4 5 6  S i m p l e  l i n e  s t r i p p i n g  a n d  m a s k i n g  o p e r a t i o n s  0 1  2  3  4  5  6  
4 .  0 1 2 3 4 5 6  M u l t i c o l o r  s t r i p p i n g  a n d  m a s k i n g  0 1  2  3  4  5  6  
5 .  0 1 2 3 4 5 6  P r o c e s s  c o l o r  s t r i p p i n g  a n d  m a s k i n g  0  1  2  3  4  5  6  
6 .  0 1 2 3 4 5 6  P r o c e s s  c o l o r  o p e r a t i o n s  0  1  2  3  4  5  6  
7 .  0 1 2 3 4 5 6  O f f s e t p l a t e m a k i n g  0  1  2  3  4  5  6  
8. 0 1 2 3 4 5 6 Scanner 0 1 2 3 4 5 6 
Other production processes 
(Please list and circle the appropriate number) 
9 .  0 1 2 3 4 5 6  0 1 2 3 4 5 6  
1 0 . 0 1 2 3 4 5 6  0 1 2 3 4 5 6  
11. 0123456 0123456 
12. 0123456 0123456 
m. BINDERY AND FINISHING 
110 
Do you perform bindeiy and finishing operations? Yes or No? (Circle one ). If yes, please 
respond to the following items. If your answer is no, go to technology issue section. 
1. 0 1 2 3 4 5 6 
2. 0 1 2 3 4 5 6 
3. 0 1 2 3 4 5 6 
4. 0 1 2 3 4 5 6 
5. 0 1 2 3 4 56 
6 .  0 1 2 3  4 5 6  
7. 0 1 2 3 4 56 
8. 0 1 2 3 4 5 6 
9. 0 1 2 3 4 5 6 
10.0 1 2 3 4 5 6 
11. 0 1 2 3 4 5 6 
12.0 1 2 3 4 5 6 
13. 0 1 2 3 4 5 6 
14. 0 1 2 3 4 5 6 
15 .0  1  2  3  4  5  6  
16 .0  1  2  3  4  5  6  
17. 0 1 2 3 4 5 6 
18.0 1 2 3 4 5 6 
Mechanical binding (plastic, metal, etc) 
Hard cover binding by hand 
Hard cover binding by machines 
Cutter and folder operations 
Perforating 
Embossing 
Laminating 
Perfect binding 
Padding 
Saddle stiching 
Shrink wrapping 
Collating 
Drilling 
Gathering 
Numbering 
Die-cutting 
Punching 
Gluing 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 56 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
0 12 3 4 5 6 
19. 0 1 2 3 4 5 6 Foil stamping 0 1 2 3 4 5 6 
Other production processes (Please list and circle appropriate number) 
2 0 . 0 1 2 3 4 5 6  0 1 2 3 4 5 6  
2 1 . 0 1 2 3 4 5 6  0 1 2 3 4 5 6  
22.0 1 2 3 4 5 6 0123456 
IV. TECHNOLOGY ISSUES 
The following statements represent opinions. Please rate them to the extent of agreement 
or disagreement 
Rating Scale: 
Strongly disagree 1 
Disagree 2 
No opinion— — 3 « 
Agree d 
Strongly agree-
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1. Desktop publishing will partially replace traditional typesetting 1 2 3 4 5 
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2. The use of the process camera will be reduced and eventually replaced 1 2 3 4 5 
3. Scanning and input devices will increase productivity in the graphic arts 
industry 1 2 3 45 
4. Charge couple device (CCD) scanners will replace drum and all digital laser 
scanners in the 1990s 1 2 3 4 5 
5. Increased use of the scanner presetters will increase scanner productivity 1 2 3 4 5 
6. The use of Onyx plate will eliminate film negative, stripping and platemaking 
prepress steps 1 2 3 4 5 
7. CAD/CAM techniques introduced into electronic color page layout 
(stripping) systems will reduce labor and improve productivity 1 2 3 4 5 
8. New photographic films will continue to be introduced and will continue to be 
the best storage and retrieval until the digital world overcomes this 1 2 3 4 5 
9. Selective binding/ink-jet system will reduce labor and cost in the bindeiy 
process 1 2 3 4 5 
10. Computer programmed folders will significantly reduce makeready time 
process 1 2 3 4 5 
V. MANPOWER ISSUES 113 
Please give consideration to the graphic arts industry in general. Do not limit consideration 
to shop (or technical careers) alone.  ^
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1. The supply of skilled resources is adequate in the graphic arts industry 1 2 3 4 5 
2. I foresee layofEs of employees in the future because of new technologies 1 2 3 4 5 
3. The emergence of new technology has created new jobs in the graphic arts 
industry 1 2 3 4 5 
4. The largest source of manpower supply will be 
College/University level graduates 1 2 3 4 5 
Community college level graduates 1 2 3 4 5 
Vocational high school graduates 1 2 3 4 5 
Off-the-street applicants 1 2 3 4 5 
5. Graphic arts employees must continually upgrade their skills to keep up with 
technological changes 1 2 3 4 5 
6. The present graduates of the graphic arts curricula are well prepared for the 
industry 1 2 3 4 5 
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7. Graphic arts industries best know their needs and therefore should prepare 
workers for employment 1 2 3 4 5 
8. There are shortages of trained workers in the 
IVpe and copy preparation area 1 2 3 4 5 
Photographic area 1 2 3 4 5 
Bindery and finishing area 1 2 3 4 5 
9. There is an excess of trained workers in 
Type and copy preparation area 1 2 3 4 5 
Photographic area 1 2 3 4 5 
Bindeiy and finishing area 1 2 3 4 5 
10. There is need for recruiting and training in the areas of: 
Type and copy preparation 1 2 3 4 5 
Photography 1 2 3 4 5 
Bindery and finishing 1 2 3 4 5 
11. There is need for retraining in the areas of: 
Type and copy preparation 1 2 3 4 5 
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Photography 
Bindery and finkhing 
12. Surveys must be periodically conducted to determine the manpower 
needs in the oËset printing industry 
VL GENERAL QUESTIONS 
1. How many employees does your company employ? 
2. What are your primary recruitment strategies? 
a . 
b. 
c. 
3. How do you rate your company's adoption of new technologies? Circle one 
a. aggressive 
b. moderate 
c. conservative 
d. no opinion 
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1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
4. What is your job title? 
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APPENDIX E. 
FOLLOW-UP LETTER 
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IOWA STATE 
College of Education 
Depanment of Industrial 
Education and Technology 
Ames. Iowa 50011 
UNIVERSITY Telephone: 515-294-1033 
June 30, 1988 
Dear Managers: 
You recently received a questionnaire concerning the manpower needs in the 
offset printing industry. To this date, we have not received your completed 
questionnaire. We wish to remind you of the importance of this study aimed 
at determining the technical competencies of graduates of graphic arts 
programs so that these programs can better prepare employees for the 
offset printing industry. 
If you have not mailed your questionnaire, please complete it and mail it 
as soon as possible. Your response is extremely important because only you 
can supply this valuable information. If you would like a new questionnaire 
to be mailed to you, please complete the enclosed business reply card and 
mail it as soon as possible. 
If you have mailed your questionnaire recently, we want to express our 
thanks to you. 
Sincerely, 
otuMqU/W 
Oluseeun Odesina Uill-iam n. aneW 
OlU OtV
g
Doctoral Student 
Department of Industrial 
William D. Wolansky 
Ihrof essor 
Department of Industrial 
Education & Technology Education & Technology 
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APPENDIX P. 
FOLLOW-UP REQUISITION CARD FOR A NEW QUESTIONNAIRE 
Dear Olusegun: 
June, 1988 
I would like a new questionnaire to ccnplete 
and return to you. address is: 
Name 
Address 
City State Zip 
June, 1988 
Dear Olusegun: 
I would like a new questionnaire to conplete 
and return to you. address is: 
Name 
Address 
City State Zip 
Dear Olusegun: 
June, 1988 
I would like a new questicwiaire to conplete 
and return to you. address is: 
Name 
Address 
City State Zip 
June, 1988 
Dear Olusegun: 
£ would like a new questionnaire to complete 
and return to you. address is: 
Neme 
Address 
City State Zip 
P-086-0983 
Nbiioaimy 
necessaty WmmW 
BU3VESS FEPLY fMSta^ss vfiMtNotrs 
AK%#gN##bep#idkv#d*ei*# 
kma State University isu Mail Center 
Ames, kiwa 50011-9986 
P-086-0983 
ItopoHMr 
mcefaan IiimM in fit Uvted States 
BUShESSFEPLYlVM. 
rnsia«ss ^luiiNotrs awSKW# 
AMl«oe##bep#idby#(We:Me 
Iowa State University 
ISU Mail Center 
Ames, Iowa 50011-9986 
P-086-0983 
III! 
raviauss wMiNotis mmsnm 
AMtagmwrnbepaMbymW##### 
Iowa State University 
ISU Meril Center 
Ames, kma 50011-9986 
P-086-0983 
to 
o 
Nscoslcar imxnmf 
ImOtd kitaUamiSMM 
BLiSI^SSimYMAL 
'MSICIASS ffffMtNOflS #*$10** 
fWsga#mbepaidbymWeimee 
kma State University 
ISU Mail Center 
Ames, kiwa 50011 9986 
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APPENDIX G. 
TELEPHONE INTERVIEW WITH NONRESPONDENTS 
122 
OFFSET PRINTING MANPOWER NEEDS 
l^NRESPONDENT SURVEY INSTRUfiÊNT 
1. How many employees does your company employ? 
2. What are your printing recruitment strategies? 
a. 
b. 
c. 
3. How do you rate your company's adoption of new 
technologies? 
a. aggressive 
b. moderate 
c. conservative 
d. no opinion 
4. What is your job title? 
5. What is your reason for not returning the survey? 
6. Have your received a similar questionnaire recently? If 
you have, did you complete it? If you didn't, what are 
your reasons for not completing it? 
Thank you for your time. 
